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ABSTRACT : PURPOSE: To easily form a resist pattern in an economical manner from an aspect of 
equipment or production cost using an inexpensive material without causing an 
environmental problem. 

CONSTITUTION: In a resist pattern forming method for forming a resist film having a 
desired pattern on a base material 7 to be processed and adapted to post-processing 
generating a change in a part having no resist film on the basis of the difference between 
the properties of the surface due to the presence and absence of the resist film, an ink jet 
printer 6 drawing and printing an image on the basis of an image signal by the injection of 
ink is used and, as the ink of the ink jet printer 6, resist ink 5 is used. The image signal of a 
pattern to be formed is applied to the ink jet printer to print and form the pattern of the 
resist film due to the resist ink on the surface of the base material to be processed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Form a resist tunic of a desired pattern in the surface of a substrate to be processed, and 
based on a difference of character of the surface by existence of a resist tunic, In a pattern 
formation method of the above-mentioned resist tunic for applying to a process of post processing 
of making a portion without a resist tunic producing change. Use ink for resist as ink of this ink-jet 
printer using an ink-jet printer which carries out drawing printing of the image by ink jet based on a 
picture signal, and. A resist pattern formation method giving a picture signal of a pattern which 
should be formed to this ink-jet printer, and carrying out print formation of the pattern of a resist 
tunic in ink for resist on a processing substrate side. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Based on the existence of the pattern on the process of forming the pattern 
by a resist tunic on the field of a substrate to be processed, and the above-mentioned field, this 
invention, A portion without a pattern is made to produce processing change, and it is related with 
the formation method and forming device of a resist pattern which are applied to the processing 
method using the resist pattern which comprises the process of advancing processing, protecting a 
pattern part from a machining action. 
[0002] 

[Description of the Prior Art] Form the pattern by a resist tunic on the field of a substrate to be 
processed, and a portion without a pattern is made to produce processing change based on the 
existence of the pattern on the above-mentioned field, and there is the processing method which 
was made to advance processing, protecting a pattern part from a machining action. 
[0003]As an applicable field of such a processing method, etching of pattern state, plating of pattern 
state, vacuum evaporation of pattern state, the electrolytic oxidation of pattern state, etc. are 
publicly known, and practical use is widely presented with them. 

[0004] Drawing 5 is a figure showing the process of a publicly known etching processing method. 
[0005]If an etching processing method is explained based on figures, the substrate which can 
dissolve with etching reagents, such as various metal and polyimide, will be prepared, and washing 
processing for degreasing etc. will be first performed to this substrate. Subsequently, bake for 
removing adsorption moisture is performed. 

[0006]Next, although resist attachment is performed, at the process of this resist attachment, the 
resist film which applied liquefied resist liquid or was beforehand processed in the shape of a film is 
stuck by pressure. And in a prebaking stage, the solvent of resist is evaporated and it removes. 
[0007]On the other hand, the pattern for etching is designed using CAD (computer support design) 
etc., plot out of this designed pattern is carried out by a cutting plotter and the photoplotter, and a 
pattern check is carried out. 

[0008]In this stage, plot out is carried out with a bigger magnifying power than the pattern usually 
processed. The pattern by which plot out was carried out is filmed with a camera next, and develops 
and film-izes this photoed film. 

[0009]Thus, the obtained film is the original edition for exposure. 

[0010]Next, prebake of the resist attachment is performed and carried out to the surface of a 
substrate. Next, the above-mentioned original edition for exposure is piled up on the surface of this 
substrate that carried out prebake, and ultraviolet rays exposure is performed from on the original 
edition. The pattern in the above-mentioned original edition for exposure has a transparent portion 
to leave by etching, and it is made for a portion to remove to become black. 
[001 1]When ultraviolet rays exposure is performed via the original edition for exposure, the portion 
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located in the transparent area of a pattern will polymerize and harden the resist on a substrate by 
ultraviolet rays. Therefore, it is exposure completion when resist polymerizes and hardens by 
ultraviolet rays. Perform developing process processing for removing an unhardened resist material 
after exposure, and a developing solution and a rinse are evaporated by postbake, and the adhesive 
strength of a hardening portion is heightened with heat, and the process of resist pattern formation 
is ended. 

[0012]Thus, after finishing patterning of resist, it moves to an etching process. 
[0013]It is made to act on the field which patterned the liquid which dissolves metal, such as ferric 
chloride and cupric chloride, chemically in the etching process of a substrate, and the metal of a 
portion without the resist pattern of a substrate is removed. And at the last process, it exfoliates or 
oxidizes, the resist film which became unnecessary is removed, and a whole process is ended. 
[0014]It is a method of processing it other than etching, and the process to resist pattern formation 
will become the same also in the thing using a resist pattern. 

[0015]The devices used in the above-mentioned resist pattern formation process are a set of a 
cleaning tank, a bake furnace, a resist application machine or a sticking-by-pressure machine, an 
ultraviolet-rays-exposure device, a resist developing machine, CAD, a cutting plotter or a 
photoplotter, a large-sized camera, and film processors, waste water treatment equipment, etc. As 
materials, a resist material, a cutting film, a photographic film, a set of photographic developing 
solutions, a wastewater treatment agent, etc. are used after washing. 
[0016] 

[Problem(s) to be Solved by the Invention]By the way, such a conventional resist pattern formation 
method has a complicated process, and requires a long time by pattern formation. 
[0017]The talented people who had special knowledge and skill in work are needed, and also 
materials expensive for pattern formation are exhausted. It will be generated by the effluent and 
waste which have further again a possibility of polluting environment with the process of processing, 
and it is [ equipment expensive for processing / variety ] not only necessary, but since the 
occupation area of the equipment is large, it becomes what has immense plant-and-equipment 
investment, and also the great expense of ********** of equipment starts. It has many problems 
which must be solved, such as consuming a lot of energy and water for processing. 
[0018]Therefore, resist pattern formation is easy, materials' is cheap, and ends, worries about an 
environmental problem do not have it, either, and there is a place made into the purpose of this 
invention in providing an economical resist pattern formation method also in respect of equipment or 
a production cost. 
[0019] 

[Means for Solving the Problem]This invention was performed as follows in order to attain the 
above-mentioned purpose. Namely, a resist tunic of a desired pattern is formed in the surface of a 
substrate to be processed, In a pattern formation method of the above-mentioned resist tunic for 
applying to a process of post processing of making a portion without a resist tunic producing 
change, based on a difference of character of the surface by existence of a resist tunic, Use ink for 
resist as ink of this ink-jet printer using an ink-jet printer which carries out drawing printing of the 
image by ink jet based on a picture signal, and. A picture signal of a pattern which should be formed 
is given to this ink-jet printer, and it was made to carry out print formation of the pattern of a resist 
tunic in ink for resist on a processing substrate side. 

[0020]Ink for ultraviolet curing resist is made to inject, and it is made to carry out pattern formation, 
it irradiates with ultraviolet rays on this formed pattern concerned, and is made to make it harden 
from an ink jet print head. 
[0021] 

[Function]Thus, the ink-jet printer which carries out drawing printing of the resist image by injection 
of resist ink based on a picture signal in this invention is used, Resist pattern formation is performed 
by giving the picture signal of the pattern which should be formed to this ink-jet printer, and 
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carrying out print formation of the pattern of the resist tunic in the ink for resist on a processing 
substrate side. 

[0022]According to this method, with the drive signal created based on the information received in 
the form of the picture signal. With the resist ink which is injected from the ink jet print head 
controlled, and adheres on a substrate to be processed, since a resist pattern is directly formed on 
a substrate, From not needing the original edition for making a pattern expose, but exposure of a 
photograph and a developing process becoming completely unnecessary. Since the part and 
materials are also cheap, end, and do not have worries about an environmental problem, and it 
becomes economical also in respect of equipment or a production cost and also it is the 
composition to which immediate printing of the drawing information is carried out, it becomes a 
resist pattern formation method which has the features, like resist pattern formation is very easy 
and there is. 

[0023]By ultraviolet rays, carry out polymerization curing of the ink printed on the substrate to be 
processed by irradiating with ultraviolet rays on the pattern after printing, and making it make it 
harden using the ink for ultraviolet curing resist, and it serves as a firm tunic, and it comes to 
adhere firmly on a substrate. 
[0024] 

[Example] Hereafter, one example of this invention is described with reference to drawings. 
[0025](Example 1 of a method) Drawing 1 is a figure showing the process of the resist pattern 
formation method by this invention. As shown in a figure, the process of the resist pattern formation 
by this invention designs the resist pattern which carries out and needs the design pattern process 
2 of performing a design pattern first. Next, the signal transformation process 3 is carried out and it 
changes into the signal for printing this designed pattern. And the print head drive signal formation 
process 4 which changes the signal for [ this ] printing into the drive signal of a printer is carried 
out, and the ink jet printing process 6 of driving a printer according to the print head drive signal 
formed in this process is carried out. 

[0026]At the ink jet printing process 6, the resist ink 5 is used and a ** resist pattern is printed on 
the substrate 7 to be processed with the resist ink 5. Then, it goes into the etching process 8 and 
the substrate 7 to be processed is etched, and if it is completed, the resist pattern on the substrate 
7 which went into the resist removal process 9 and became no more use to be processed will be 
removed. 

[0027]As mentioned above, in forming a resist pattern on the substrate 7 to be processed, by this 
invention, a resist pattern is formed by printing with an ink-jet printer, and the feature is at the 
point of having abolished the process of creation of the original edition, exposure, and development. 
This eliminates use of the medicine and water which were needed at the process of creation of the 
original edition, exposure, and development, and energy saving and laborsaving are attained. 
[0028]Since it is the purpose to obtain the picture information of a resist pattern as a signal (data), 
the design pattern in the design pattern process 2, Although considering laborsaving and efficiency it 
is preferred to be carried out using a CAD system, original drawing created by handwork is read with 
an image scanner, and it changes into a picture signal, and may be made to obtain this as picture 
information. 

[0029]It becomes the start of the process of this invention that the picture information of a pattern 
is changed into an electrical signal, and is supplied. The received signal is rearranged into the 
combination and an order of having been suitable for controlling an ink jet print head, in the signal 
transformation process 3. When the HARASHIN item is a vector signal, vector raster conversion is 
performed first and a raster picture signal is acquired. 

[0030]A raster picture signal is changed into the signal sequence which ranks second and is decided 
in relation to the nozzle arrangement and the main-sub scanner of an ink jet print head. For 
example, in composition of that each nozzle operates simultaneously and an ink jet nozzle injects ink 
by multi-nozzle structure, corresponding to a nozzle arrangement position, two or more picture 
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signals are taken out one after another in synchronization, and it sends into the following head drive 
signal formation process. This process is a process of forming the voltage for carrying out the direct 
drive of the print head, and the signal of pulse width. 

[0031]The following ink jet printing process 6 is a final process of patterning. In this process, the ink 
for resist is applied as Inkjet printing, Inc. 

[0032]The character required of the ink for resist changes with kinds of work process performed to 
the next. For example, if a post process is a process using water-soluble treating solutions, such as 
etching, electroforming, electrolytic oxidation, first, the ink for resist needs to be a water resisting 
property, and also the 1st may be required to be acid-proof and alkali resistance from the formula of 
a treating solution. 

[0033]Therefore, they are jet ink made to inject as ink optimal in this case where the heat 
dissolution of oily ink jet ink and solid wax is carried out, ink of the ultraviolet curing type described 
later, etc. 

[0034]In the ink jet printing process 6, the substrate 7 to be processed is applied as an image 
reception area. When a post process is etching, as a substrate to be processed, the plastic of 
various kinds of metal, such as copper, nickel, and a stainless steel, or polyimide etc. which can be 
etched are applied. 

[0035]When a post process is electroforming, conductive base materials, such as a metal plate, are 
applied. In this case, tunics, such as an oxide, chromate, and a sulfide, may be made to form in a 
surface of metal so that it may be easy to exfoliate a work. 

[0036]Hardening of the ink which adhered on the substrate to be processed will end the whole 
process of resist pattern formation. 

[0037]To drawing 1 , the process of etching and resist removal was illustrated as an example of a 
post process. However, in the case of other processing methods, it becomes with a different 
process from this. 

[0038]In performing etching processing, using a metal plate as the substrate 7 to be processed, the 
substrate in which the resist pattern was formed into etching fluid, such as ferric chloride and 
cupric chloride, is dipped, or etching fluid is poured out in the shape of a shower, and it advances 
etching. Although corrosion removal of the metal of a portion without a resist pattern is carried out 
by this, the metal under a resist pattern remains as it is. As a result, processing as the shape of a 
resist pattern can be performed. 

[0039]Since a resist pattern remains without being etched, in order to remove this at the last, it 
goes into the resist removal process 10. Since the use in which the resist pattern may remain is 
also after etching, a resist removal process is removed in that case, since a resist pattern usually 
becomes obstructive, although it will omit. 

[0040]although removal of a resist pattern softens a resist film with alkaline liquid etc. and is 
removed by applying there external force, such as a jet stream and brushing, — a resist pattern — 
**** — when it is a thin film, it can also remove by plasma etching. 

[0041]by the way, the feature of this invention is forming a resist pattern on printing a resist pattern 
directly on a substrate by an ink jet print head, although it is, It is very convenient to use ultraviolet 
curing resist ink as ink for resist made to adhere on a substrate by an ink jet print head 
[0042]For example, since ink is not solidified unless it irradiates with ultraviolet rays in the case of 
ultraviolet curing ink, the effect of preventing blinding of the ink jet nozzle by solidification of ink is 
acquired. 

[0043]The formed resist pattern serves as a strong film by the exposure of ultraviolet rays, and the 
endurance to treating solutions which also use adhesive strength with a substrate by increase and a 
post process, such as an etching reagent and an electrolysis solution, increases, and the function as 
a resist pattern increases. 

[0044](Example 2 of a method) Drawing 2 shows process drawing at the time of using ultraviolet 
curing ink as ink for resist. The differences with the example of drawing 1 are a point which applies 
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ultraviolet curing resist ink 5' to an ink jet printing process as ink for resist, and a point of having 

added the UV irradiation process 8 after the ink jet printing process. 

[0045]The example of a formula of ultraviolet curing ink jet resist ink is shown below. 

Paints or color : Adequate amount (good, even if there is nothing) 

Sensitization material, such as an amino compound and ketone : 2-15 (weight ratio) Oligomer 
prepolymer (E. A, acrylic urethane, etc.) : 20-50 (weight ratio) 
Reactive monomers (PETA, TMPTA, etc.) : 10-20 (weight ratio) 
Additive agents (stabilizer, lubricant, etc.) : 0.1-5 (weight ratio) 

It is [ being an adequate amount, in addition ] better to set, since it originally is not needed about 
colorant since a resist pattern is not a thing for viewing, but it is helpful when carrying out the visual 
judgment of whether patterning was performed normally. 

[0046]In the etching processing for an ornament, although a resist pattern also has a use it is 
supposed that it has left, a visual effect may be raised to a resist pattern intentionally [ colorant ] in 
this case. Even if it is not an ultraviolet curing type, it is possible, but since the direction of the 
ultraviolet curing type won membranous intensity and an adhesive property, the resist ink in this 
case is preferred. 

[0047]Next, although it is the ultraviolet curing process 8, at this process, using sources of 
ultraviolet radiation, such as a high-pressure mercury-vapor lamp, ultraviolet radiation with a 
wavelength of 250 nm - 350 nm is made to act, it polymerizes and a prepolymer is stiffened. 
[0048](Example 1 of a device) The resist pattern forming device which applied the resist pattern 
formation method of this invention mentioned above next is explained with reference to drawing 3 . 
[0049] Drawing 3 (a) is a lineblock diagram of the resist pattern forming device by this invention, and 
drawing 3 (b) is a front view of the orifice plate of the ink jet print head used with this device. 
[0050]In drawing 3 (a), a base plate and 12 1 1 A guide post, A guide post beam and 14 for 13 a 
boarding ramp and 15 a boarding ramp arm, and 16 and 17 A slide rail, 18 and 19 a slide bearing and 
20 a bearing receptacle and 21 Wire hooks, A wire and 23 for 22 a wire pulley and 24 a motor 
backing plate and 25 A horizontal-scanning motor, A cam follower and 26 for 27 a cam follower axis 
and 29 a cam and 28 A cam shaft, 30 a vertical-scanning motor and 31 a move scanning stand and 
32 An ink jet print head, An orifice plate and 34 for 33 a suction buck and 35 a suction opening and 
36 An exhaust port, 37 — a ventilating fan and 38 — a substrate to be processed and 39 — a 
support and 40 — a signal transformation circuit and 43 show 44, a head driver circuit and 45 show 
the Motor Driver circuit, and, as for a receiving circuit and 42, pattern CAD and 41 show the control 
circuit 46. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Based on the existence of the pattern on the process of forming the pattern 
by a resist tunic on the field of a substrate to be processed, and the above-mentioned field, this 
invention, A portion without a pattern is made to produce processing change, and it is related with 
the formation method and forming device of a resist pattern which are applied to the processing 
method using the resist pattern which comprises the process of advancing processing, protecting a 
pattern part from a machining action. 
[0002] 

[Description of the Prior Art]Form the pattern by a resist tunic on the field of a substrate to be 
processed, and a portion without a pattern is made to produce processing change based on the 
existence of the pattern on the above-mentioned field, and there is the processing method which 
was made to advance processing, protecting a pattern part from a machining action. 
[0003]As an applicable field of such a processing method, etching of pattern state, plating of pattern 
state, vacuum evaporation of pattern state, the electrolytic oxidation of pattern state, etc. are 
publicly known, and practical use is widely presented with them. 

[0004] Drawing 5 is a figure showing the process of a publicly known etching processing method. 
[0005]If an etching processing method is explained based on figures, the substrate which can 
dissolve with etching reagents, such as various metal and polyimide, will be prepared, and washing 
processing for degreasing etc. will be first performed to this substrate. Subsequently, bake for 
removing adsorption moisture is performed. 

[0006]Next, although resist attachment is performed, at the process of this resist attachment, the 
resist film which applied liquefied resist liquid or was beforehand processed in the shape of a film is 
stuck by pressure. And in a prebaking stage, the solvent of resist is evaporated and it removes. 
[0007]On the other hand, the pattern for etching is designed using CAD (computer support design) 
etc., plot out of this designed pattern is carried out by a cutting plotter and the photoplotter, and a 
pattern check is carried out. 

[0008]In this stage, plot out is carried out with a bigger magnifying power than the pattern usually 
processed. The pattern by which plot out was carried out is filmed with a camera next, and develops 
and film-izes this photoed film. 

[0009]Thus, the obtained film is the original edition for exposure. 

[0010]Next, prebake of the resist attachment is performed and carried out to the surface of a 
substrate. Next, the above-mentioned original edition for exposure is piled up on the surface of this 
substrate that carried out prebake, and ultraviolet rays exposure is performed from on the original 
edition. The pattern in the above-mentioned original edition for exposure has a transparent portion 
to leave by etching, and it is made for a portion to remove to become black. 
[0011]When ultraviolet rays exposure is performed via the original edition for exposure, the portion 
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located in the transparent area of a pattern will polymerize and harden the resist on a substrate by 
ultraviolet rays. Therefore, it is exposure completion when resist polymerizes and hardens by 
ultraviolet rays. Perform developing process processing for removing an unhardened resist material 
after exposure, and a developing solution and a rinse are evaporated by postbake, and the adhesive 
strength of a hardening portion is heightened with heat, and the process of resist pattern formation 
is ended. 

[0012]Thus, after finishing patterning of resist, it moves to an etching process. 
[001 3]It is made to act on the field which patterned the liquid which dissolves metal, such as ferric 
chloride and cupric chloride, chemically in the etching process of a substrate, and the metal of a 
portion without the resist pattern of a substrate is removed. And at the last process, it exfoliates or 
oxidizes, the resist film which became unnecessary is removed, and a whole process is ended. 
[0014]It is a method of processing it other than etching, and the process to resist pattern formation 
will become the same also in the thing using a resist pattern. 

[0015]The devices used in the above-mentioned resist pattern formation process are a set of a 
cleaning tank, a bake furnace, a resist application machine or a sticking-by-pressure machine, an 
ultraviolet-rays-exposure device, a resist developing machine, CAD, a cutting plotter or a 
photoplotter, a large-sized camera, and film processors, waste water treatment equipment, etc. As 
materials, a resist material, a cutting film, a photographic film, a set of photographic developing 
solutions, a wastewater treatment agent, etc. are used after washing. 
[0016] 

[Problem(s) to be Solved by the Invention] By the way, such a conventional resist pattern formation 
method has a complicated process, and requires a long time by pattern formation. 
[0017]The talented people who had special knowledge and skill in work are needed, and also 
materials expensive for pattern formation are exhausted. It will be generated by the effluent and 
waste which have further again a possibility of polluting environment with the process of processing, 
and it is [ equipment expensive for processing / variety ] not only necessary, but since the 
occupation area of the equipment is large, it becomes what has immense plant-and-equipment 
investment, and also the great expense of ********** of equipment starts. It has many problems 
which must be solved, such as consuming a lot of energy and water for processing. 
[0018]Therefore, resist pattern formation is easy, materials' is cheap, and ends, worries about an 
environmental problem do not have it, either, and there is a place made into the purpose of this 
invention in providing an economical resist pattern formation method also in respect of equipment or 
a production cost. 
[0019] 

[Means for Solving the Problem]This invention was performed as follows in order to attain the 
above-mentioned purpose. Namely, a resist tunic of a desired pattern is formed in the surface of a 
substrate to be processed, In a pattern formation method of the above-mentioned resist tunic for 
applying to a process of post processing of making a portion without a resist tunic producing 
change, based on a difference of character of the surface by existence of a resist tunic, Use ink for 
resist as ink of this ink-jet printer using an ink-jet printer which carries out drawing printing of the 
image by ink jet based on a picture signal, and. A picture signal of a pattern which should be formed 
is given to this ink-jet printer, and it was made to carry out print formation of the pattern of a resist 
tunic in ink for resist on a processing substrate side. 

[0020]Ink for ultraviolet curing resist is made to inject, and it is made to carry out pattern formation, 
it irradiates with ultraviolet rays on this formed pattern concerned, and is made to make it harden 
from an ink jet print head. 
[0021] 

[Function]Thus, the ink-jet printer which carries out drawing printing of the resist image by injection 
of resist ink based on a picture signal in this invention is used, Resist pattern formation is performed 
by giving the picture signal of the pattern which should be formed to this ink-jet printer, and 
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carrying out print formation of the pattern of the resist tunic in the ink for resist on a processing 
substrate side. 

[0022] According to this method, with the drive signal created based on the information received in 
the form of the picture signal. With the resist ink which is injected from the ink jet print head 
controlled, and adheres on a substrate to be processed, since a resist pattern is directly formed on 
a substrate, From not needing the original edition for making a pattern expose, but exposure of a 
photograph and a developing process becoming completely unnecessary. Since the part and 
materials are also cheap, end, and do not have worries about an environmental problem, and it 
becomes economical also in respect of equipment or a production cost and also it is the 
composition to which immediate printing of the drawing information is carried out, it becomes a 
resist pattern formation method which has the features, like resist pattern formation is very easy 
and there is. 

[0023]By ultraviolet rays, carry out polymerization curing of the ink printed on the substrate to be 
processed by irradiating with ultraviolet rays on the pattern after printing, and making it make it 
harden using the ink for ultraviolet curing resist, and it serves as a firm tunic, and it comes to 
adhere firmly on a substrate. 
[0024] 

[ExamplejHereafter, one example of this invention is described with reference to drawings. 
[0025](Example 1 of a method) Drawing 1 is a figure showing the process of the resist pattern 
formation method by this invention. As shown in a figure, the process of the resist pattern formation 
by this invention designs the resist pattern which carries out and needs the design pattern process 
2 of performing a design pattern first. Next, the signal transformation process 3 is carried out and it 
changes into the signal for printing this designed pattern. And the print head drive signal formation 
process 4 which changes the signal for [ this ] printing into the drive signal of a printer is carried 
out, and the ink jet printing process 6 of driving a printer according to the print head drive signal 
formed in this process is carried out. 

[0026]At the ink jet printing process 6, the resist ink 5 is used and a ** resist pattern is printed on 
the substrate 7 to be processed with the resist ink 5. Then, it goes into the etching process 8 and 
the substrate 7 to be processed is etched, and if it is completed, the resist pattern on the substrate 
7 which went into the resist removal process 9 and became no more use to be processed will be 
removed. 

[0027]As mentioned above, in forming a resist pattern on the substrate 7 to be processed, by this 
invention, a resist pattern is formed by printing with an ink-jet printer, and the feature is at the 
point of having abolished the process of creation of the original edition, exposure, and development. 
This eliminates use of the medicine and water which were needed at the process of creation of the 
original edition, exposure, and development, and energy saving and laborsaving are attained. 
[0028]Since it is the purpose to obtain the picture information of a resist pattern as a signal (data), 
the design pattern in the design pattern process 2, Although considering laborsaving and efficiency it 
is preferred to be carried out using a CAD system, original drawing created by handwork is read with 
an image scanner, and it changes into a picture signal, and may be made to obtain this as picture 
information. 

[0029]It becomes the start of the process of this invention that the picture information of a pattern 
is changed into an electrical signal, and is supplied. The received signal is rearranged into the 
combination and an order of having been suitable for controlling an ink jet print head, in the signal 
transformation process 3. When the HARASHIN item is a vector signal, vector raster conversion is 
performed first and a raster picture signal is acquired. 

[0030]A raster picture signal is changed into the signal sequence which ranks second and is decided 
in relation to the nozzle arrangement and the main-sub scanner of an ink jet print head. For 
example, in composition of that each nozzle operates simultaneously and an ink jet nozzle injects ink 
by multi-nozzle structure, corresponding to a nozzle arrangement position, two or more picture 
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signals are taken out one after another in synchronization, and it sends into the following head drive 
signal formation process. This process is a process of forming the voltage for carrying out the direct 
drive of the print head, and the signal of pulse width. 

[0031 ]The following ink jet printing process 6 is a final process of patterning. In this process, the ink 
for resist is applied as Ink jet printing, Inc. 

[0032]The character required of the ink for resist changes with kinds of work process performed to 
the next. For example, if a post process is a process using water-soluble treating solutions, such as 
etching, electroforming, electrolytic oxidation, first, the ink for resist needs to be a water resisting 
property, and also the 1 st may be required to be acid-proof and alkali resistance from the formula of 
a treating solution. 

[0033]Therefore, they are jet ink made to inject as ink optimal in this case where the heat 
dissolution of oily ink jet ink and solid wax is carried out, ink of the ultraviolet curing type described 
later, etc. 

[0034]ln the ink jet printing process 6, the substrate 7 to be processed is applied as an image 
reception area. When a post process is etching, as a substrate to be processed, the plastic of 
various kinds of metal, such as copper, nickel, and a stainless steel, or polyimide etc. which can be 
etched are applied. 

[0035]When a post process is electroforming, conductive base materials, such as a metal plate, are 
applied. In this case, tunics, such as an oxide, chromate, and a sulfide, may be made to form in a 
surface of metal so that it may be easy to exfoliate a work. 

[0036]Hardening of the ink which adhered on the substrate to be processed will end the whole 
process of resist pattern formation. 

[0037]To drawing 1 . the process of etching and resist removal was illustrated as an example of a 
post process. However, in the case of other processing methods, it becomes with a different 
process from this. 

[0038]In performing etching processing, using a metal plate as the substrate 7 to be processed, the 
substrate in which the resist pattern was formed into etching fluid, such as ferric chloride and 
cupric chloride, is dipped, or etching fluid is poured out in the shape of a shower, and it advances 
etching. Although corrosion removal of the metal of a portion without a resist pattern is carried out 
by this, the metal under a resist pattern remains as it is. As a result, processing as the shape of a 
resist pattern can be performed. 

[0039]Since a resist pattern remains without being etched, in order to remove this at the last, it 
goes into the resist removal process 1 0. Since the use in which the resist pattern may remain is 
also after etching, a resist removal process is removed in that case, since a resist pattern usually 
becomes obstructive, although it will omit. 

[0040]although removal of a resist pattern softens a resist film with alkaline liquid etc. and is 
removed by applying there external force, such as a jet stream and brushing, — a resist pattern — 
**** — when it is a thin film, it can also remove by plasma etching. 

[0041]by the way, the feature of this invention is forming a resist pattern on printing a resist pattern 
directly on a substrate by an ink jet print head, although it is, It is very convenient to use ultraviolet 
curing resist ink as ink for resist made to adhere on a substrate by an ink jet print head. 
[0042]For example, since ink is not solidified unless it irradiates with ultraviolet rays in the case of 
ultraviolet curing ink, the effect of preventing blinding of the ink jet nozzle by solidification of ink is 
acquired. 

[0043]The formed resist pattern serves as a strong film by the exposure of ultraviolet rays, and the 
endurance to treating solutions which also use adhesive strength with a substrate by increase and a 
post process, such as an etching reagent and an electrolysis solution, increases, and the function as 
a resist pattern increases. 

[0044](Example 2 of a method) Drawing 2 shows process drawing at the time of using ultraviolet 
curing ink as ink for resist. The differences with the example of drawing 1 are a point which applies 
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ultraviolet curing resist ink 5' to an ink jet printing process as ink for resist, and a point of having 

added the UV irradiation process 8 after the ink jet printing process. 

[0045]The example of a formula of ultraviolet curing ink jet resist ink is shown below. 

Paints or color : Adequate amount (good, even if there is nothing) 

Sensitization material, such as an amino compound and ketone : 2-1 5 (weight ratio) Oligomer 
prepolymer (E. A, acrylic urethane, etc.) : 20-50 (weight ratio) 
Reactive monomers (PETA, TMPTA, etc.) : 10-20 (weight ratio) 
Additive agents (stabilizer, lubricant, etc.) : 0.1-5 (weight ratio) 

It is [ being an adequate amount, in addition ] better to set, since it originally is not needed about 
colorant since a resist pattern is not a thing for viewing, but it is helpful when carrying out the visual 
judgment of whether patterning was performed normally. 

[0046]In the etching processing for an ornament, although a resist pattern also has a use it is 
supposed that it has left, a visual effect may be raised to a resist pattern intentionally [ colorant ] in 
this case. Even if it is not an ultraviolet curing type, it is possible, but since the direction of the 
ultraviolet curing type won membranous intensity and an adhesive property, the resist ink in this 
case is preferred. 

[0047]Next, although it is the ultraviolet curing process 8, at this process, using sources of 
ultraviolet radiation, such as a high-pressure mercury-vapor lamp, ultraviolet radiation with a 
wavelength of 250 nm - 350 nm is made to act, it polymerizes and a prepolymer is stiffened. 
[0048](Example 1 of a device) The resist pattern forming device which applied the resist pattern 
formation method of this invention mentioned above next is explained with reference to drawing 3 . 
[0049] Drawing 3 (a) is a lineblock diagram of the resist pattern forming device by this invention, and 
drawing 3 (b) is a front view of the orifice plate of the ink jet print head used with this device. 
[0050]In drawing 3 (a), a base plate and 1 2 1 1 A guide post, A guide post beam and 1 4 for 1 3 a 
boarding ramp and 15 a boarding ramp arm, and 16 and 17 A slide rail, 18 and 19 a slide bearing and 
20 a bearing receptacle and 21 Wire hooks, A wire and 23 for 22 a wire pulley and 24 a motor 
backing plate and 25 A horizontal-scanning motor, A cam follower and 26 for 27 a cam follower axis 
and 29 a cam and 28 A cam shaft, 30 a vertical-scanning motor and 31 a move scanning stand and 
32 An ink jet print head, An orifice plate and 34 for 33 a suction buck and 35 a suction opening and 
36 An exhaust port, 37 — a ventilating fan and 38 — a substrate to be processed and 39 — a 
support and 40 — a signal transformation circuit and 43 show 44, a head driver circuit and 45 show 
the Motor Driver circuit, and, as for a receiving circuit and 42, pattern CAD and 41 show the control 
circuit 46. 

[0051 ]2 and an interval are kept, and the above-mentioned guide post 12 stands erect and is 
arranged at the upper surface end close-attendants side of the above-mentioned base plate 1 1 . The 
guide post 12 is a cylindrical member, the upper bed of the guide post 12 of this couple is fixed by 
being built over the guide post beam 13, and an arch shape frame is formed. 
[0052]The boarding ramp 14 which shows around at this guide post 12 and it goes up and down is 
inserted in the guide post 12 of a couple. A slide bearing is inserted in and the field which touches 
the guide post 12 of the boarding ramp 14 has come to be able to perform smooth rise and fall. 
[0053]The boarding ramp arm 15 lengthens an arm in the boarding ramp 14 horizontally, and is 
provided in it, and it is provided in the tip close-attendants side of this arm so that it may be built 
over the two slide rails 16 and 17. 

[0054]And although the move scanning stand 31 is attached to these slide rails 16 and 17 therefore, 
the slide bearings 18 and 19 are inserted in the bearing receptacle 20, and the slide rails 16 and 17 
make the slide bearings 18 and 19 penetrate. 

[0055]There are the wire hooks 21 in the move scanning stand 31, and the wire 22 is fixed. It is built 
over the wire 22 between the wire pulley 23 attached to the axis of the horizontal-scanning motor 
25, and the wire pulley attached to the boarding ramp arm of another side which is not illustrated 
enabling free rotation, and if the horizontal-scanning motor 25 rotates, it has composition which the 
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move scanning stand 31 moves in a slide rail top. 

[0056]The cam follower 27 is attached to the boarding ramp 1 4 with the axis 26, and the cam 29 
supports a boarding ramp. And there is the coiled spring S in the upper bed side of the boarding 
ramp 14, and the boarding ramp 14 is energized below. 

[0057]The axis 28 is fixed and attached to the cam 29, and although not illustrated, this axis 28 is 
supported pivotally by the bearing attached to the base plate 1 1 , and it has structure connected 
with the axis of the vertical-scanning motor 30. Therefore, rotation of the vertical-scanning motor 
30 has composition transmitted to the cam 29 via this axis 28, and it has composition in which the 
cam follower 27 which is in contact with the side part of the cam 29 goes up and down with rotation 
of the cam 29 and which can carry out rise-and-fall driving operation of the boarding ramp 14. 
[0058]The ink jet print head 32 is carried in the move scanning stand 31. And the ink for resist is 
used for this ink jet print head 32. 

[0059]If the orifice plate 33 of the ink jet print head 32 is seen from a transverse plane, as shown in 
drawing 3 (b), two or more ink jet nozzles N are formed. The ink jet nozzle N is arranged in two 
dimensions, the height position is changed small [ every ] and each nozzle N has multi-nozzle 
structure which can inject ink in synchronization. 

[0060]If rotation of the horizontal-scanning motor 25 is told to the wire 22 with a belt pulley, the 
wire 22 moves the move scanning stand 31 along with the slide rails 16 and 17 and the ink jet print 
head 32 is operated in the meantime, the print by resist ink will be performed to the band-like scan 
size of the width W. 

[0061] Although you can make it go up and down the boarding ramp 14 by rotating the vertical- 
scanning motor 30, it is made for the quantity to be W per time. 

[0062]The suction buck 34 attached on the base plate 11 so that the ink jet print head 32 might be 
countered is made to support the substrate 38 used as the printing object of a resist pattern to be 
processed. This suction buck 34 is case shape, the exhaust port 36 is established in the back side, 
and the ventilating fan 37 is attached to the exhaust port part. Two or more suction openings 35 are 
formed in the side front of the box-like suction buck 34, and if the ventilating fan 37 is rotated, air 
will be inhaled in the box of the buck 34 as 35 copies in a suction opening. Therefore, if the 
substrate 38 to be processed is put on the front face, it is the structure held with negative 
pressure. 

[0063]Therefore, after making the suction buck 34 carry out adsorption maintenance of the 
substrate 38 used as the printing object of a resist pattern to be processed, Rotating the 
horizontal-scanning motor 25, telling the rotation to the wire 22 with a belt pulley, and moving the 
move scanning stand 31 along with the slide rails 16 and 17. If print operation of the ink jet print 
head 32 is carried out with a picture signal, Whenever the print by resist ink is performed to the 
band-like scan size of the width W and it finishes this horizontal scanning, One band-like scan size 
after another is expanded, and a scan size can be extended to the whole surface of the substrate 
38 to be processed, and it can go to it by repeating the operation referred to as rotating the 
vertical-scanning motor 30, and only W shifting the boarding ramp 14, and moving the move scanning 
stand 31 to a scanning direction again. And according to a picture signal, a resist pattern can be 
printed all over the substrate 38 to be processed. 

[0064]The information on the pattern made to form on the substrate 38 to be processed with this 
device is supplied in the form of an electrical signal. It is pattern CAD system 40 which the 
information on a pattern is created and is outputted in the form of an electrical signal, and pattern 
CAD system 40 explained here is an example of a host side device. 

[0065]Although the pattern signal which is a pattern information output from pattern CAD system 
40 is received in the receiving circuit 41, interface circuitry and a buffer memory are contained in 
the receiving circuit 41 . The signal received in the receiving circuit 41 is sent into the signal 
transformation circuit 42. If a pattern signal is a vector signal, it will change into a raster signal in 
this signal transformation circuit 42. 
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[0066]In this signal transformation circuit 42, signal transformation for making ink inject in 
synchronization and carrying out pattern formation from each orifice, based on the orifice 
composition of the ink jet print head 32 as shown by d rawing 3 (b), is performed. 
[0067]The changed signal is changed into the drive signal of the voltage and pulse width which were 
made suitable for it being sent into the driver circuit 43 and each ink jet orifice element operating. 
For example, in the case of the print head using the piezo-electric element as the ink jet print head 
32, the waveform of the voltage abbreviation 1 00V and 1 00 microseconds (microsecond) of pulse 
width numbers is a typical driving pulse waveform. 

[0068]The drive circuits for carrying out drive controlling of the motors (a pulse motor or a servo 
motor) 25 for a main-sub scan are 44 and 45. The main-sub scanning movement mentioned above 
and the drive of the ink jet print head 32 for pattern formation need the interlocked control, and the 
control circuit 46 is formed so that control for it can be performed. This control circuit 46 also 
performs the flow of the mutual signal between the device 40 by the side of a host, and the resist 
pattern forming device of this invention, and motion control simultaneously. 

[0069]following the contents of a design, if a pattern is designed by having such composition — the 
ink jet print head 32 — the Lord — and the resist film of the designed pattern can be printed on the 
processing substrate 38 surface on the suction buck 34, carrying out vertical scanning. 
[0070] As mentioned above, in the example of drawing 3 , it was made to move the ink jet print head 
to both directions in every direction (Lord and vertical scanning), and the substrate to be processed 
showed the composition which is fixed and forms a resist pattern. 

[0071]Since all the move elements for pattern formation are performed in the example of a print 
head in this composition, even if shape, a size, etc. of a substrate to be processed change, there is 
the feature that pattern formation is possible and a scope is wide. 

[0072]The structure of these scanners or ink jet print heads and a principle of operation are not 
limited to this example. When carrying out pattern formation on the thin substrate of a flexible sheet 
shaped like a flexible printed circuit board and a thin metal plate, it can be considered as sub scan 
feeding by supporting on both sides of two points, or rolling round both ends to the transportation 
roller which makes a pair, and moving a substrate to it. Drum lifting can be made to be able to 
support a substrate, as shown in the following example, and rotation of a drum can also be used for 
a scan. 

[0073]An ink jet print head is not limited to the thing of multi-nozzle structure on demand type, 
either, but the head of a KONTINIASU method can also apply it. 

[0074](Example 2 of a device) The advantage of using as ultraviolet curing ink the resist ink used for 
resist pattern formation is as having explained previously. 

[0075]By the way, when ultraviolet curing ink is applied, Although a substrate to be processed may 
be sent into a black light after the pattern formation by an ink jet print head and ink may be 
stiffened, within the resist pattern forming device of this invention, If the ultraviolet ray source is 
arranged in the position which faces the passage of a substrate to be processed, the whole process 
of resist pattern formation can be terminated with this device. 
[0076] Drawing 4 is an example of the device for realizing such a thing. 

[0077]ln a figure, the element which attached the numerals from 16 to 46' is the same as the 
element of the same sign in drawing 3 . 50 [ and ] — a substrate to be processed and 53 show a 
high-pressure mercury~vapor lamp, 54 shows a lamp cover, and, as for a grip and 52, a substrate 
holding drum and 51 show the mercury-vapor lamp light circuit 55, respectively. 
[0078]In this example figure, ultraviolet curing resist ink is applied to the ink jet print head 32, the 
carrying path of a substrate to be processed is faced, and an ultraviolet ray source is arranged. The 
drum 50 has formed the grip 51 for supporting a substrate to be processed on that peripheral 
surface, and after it twists a substrate to be processed around the peripheral surface of the drum 
50, it has considered it as the composition which makes a substrate to be processed hold to the 
peripheral surface of the drum 50 by fixing the end of a substrate to be processed by this grip 51. 
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[0079]And motor 30' for rotating the drum 50 is provided, and the vertical scanning direction of a 
substrate to be processed is made to scan by rotating the drum 50 by this motor 30'. 
[0080]By such composition, in the case of the flexible sheet shaped based material of a metallic thin 
plate, flexible printed circuit board material, etc., a substrate to be processed can make the tip and 
back end able to hold by the grip 51, and can carry out adhesion maintenance on the drum 50. 
[0081]In the case of this device, the ink jet print head 32 counters the drum 50, and is arranged, and 
it allocates the high-pressure mercury-vapor lamp 53 for UV irradiation in the peripheral surface of 
the drum 50. 

[0082]The ink jet print head 32 is laid in the move scanning stand 31, moves the slide rail 16 and 17 
top to a scanning direction, and injects resist ink to a band-like field. Drive controlling of motor 30' 
for drum rotations is carried out by driver circuit 45' for every reciprocation movement of the ink jet 
print head 32, the drum 50 is moved to an arrow direction and one injection field of resist ink after 
another is extended only for width W minutes of the above-mentioned strip region. 
[0083]If the field in which the pattern by resist ink was formed comes to the ultraviolet radiation 
irradiation area of the high-pressure mercury-vapor lamp 53, the resist ink injected by pattern state 
will polymerize, will be hardened, and will change to a firm tunic required as a resist film. 
[0084]Thus, if it has composition which performs the Lord and vertical scanning combining 
movement of a workpiece, and movement of a print head, there are also few spaces of the moving 
mechanism for a scan, and it ends, and the mechanism for movement can also be simplified. 
[0085]Naturally it is also possible to change so that rotation of a drum may perform horizontal 
scanning in the drawing 4 composition and vertical scanning may be performed by movement of a 
print head. Thus, its workpiece is flexible at a sheet shaped, and the composition which is made to 
move a workpiece and is scanned is easy to apply when light moreover. 
[0086]As explained above, the resist tunic of a desired pattern is formed in the surface of a 
substrate to be processed in this invention, As the above-mentioned resist pattern formation 
method for applying to the process of post processing of making a portion without a resist tunic 
producing change, based on the difference of the character of the surface by the existence of a 
resist tunic, Use the ink for resist as ink of this ink-jet printer using the ink-jet printer which carries 
out drawing printing of the image by ink jet based on a picture signal, and. The picture signal of the 
pattern which should be formed is given to this ink-jet printer, and it was made to carry out print 
formation of the pattern of the resist tunic in the ink for resist on the processing substrate side. 
Therefore, the process of pattern formation can be simple, and it can end for a short time, and a 
resist pattern can form special **** knowledge and a help now in ******. 

[0087]There are also few materials consumed for pattern formation, and there is also no generating 
of an effluent and waste which pollute environment. The device of pattern formation is also simple 
and small and the effect which said the occupation area that there are also few resources 
consumed few, such as energy and water, and they end is acquired. 

[0088]As a device which realizes the resist pattern formation method by such a process, A means 
to support a substrate to be processed, and the ink jet print head which applied the ink for resist, 
The resist pattern forming device consisted of signal transformation circuits which make a means to 
carry out relative displacement of a substrate to be processed and the ink jet print head, and to 
scan them, and the signal which operates a print head driver line in response to a resist pattern 
picture signal. A described method can be materialized now by this. 

[0089]The process which makes a described method inject the ink for ultraviolet curing resist, and 
carries out pattern formation to it on a processing substrate side further from the ink jet print head 
controlled by the pattern picture signal, and the process which irradiates with and stiffens ultraviolet 
rays on the above-mentioned pattern were added. 

[0090] According to this, blinding of an ink jet nozzle can be prevented, reliability can be improved, 
resist ink can be stiffened for a short time certainly, and the membraneous quality of the resist 
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tunic moreover formed produces the effect which improves an adhesive property with a substrate 
strongly. 

[0091]As a device which realizes the resist pattern formation method by such a process, A means 
to support a substrate to be processed, and the ink jet print head which applied the ink for 
ultraviolet curing resist, A means to carry out relative displacement of a substrate to be processed 
and the ink jet print head, and to scan them, The resist pattern forming device consisted of signal 
transformation circuits which make the ultraviolet ray source arranged in the passage face of a 
substrate to be processed, and the signal which operates a print head driver line in response to a 
resist pattern picture signal. A described method can be materialized now by this. 
[0092]Next, since it examined applying this invention to solid thing manufacture, this is explained 
hereafter. 

(Background) Nikkei mechanical 1991. No. 7.8 Manufacturing a solid thing based on the sectional view 
sliced by height directions, such as a CAD designing sectional view and a contour map of a map, is 
known as shown in the pages 56-59. 

[0093]And there is a pure mechanical manufacturing method of laminating what carried out pattern 
processing to the plate corresponding to the unit thickness of for example, each section as the 
technique. 

[0094]Ultraviolet curing resin is scanned as a manufacturing method do not use a mechanical 
means, with the ultraviolet laser modulated with the pattern signal, pattern state is stiffened, and 
the method of laminating this hardening layer one after another, and making a solid thing is known. 
[0095] Drawing 6 is a figure explaining the above-mentioned solid thing manufacturing method. The 
ultraviolet curing resin 202 is first put in the container 201. The boarding ramp 203 which supports a 
work is formed into the container 201. A boarding ramp is sunk into resin liquid, and height 
adjustment of the boarding ramp is carried out so that a slightly thin solution layer may be made on 
a boarding ramp side. And it scans in two dimensions, irradiating with the ultraviolet laser beam 205 
which was based on the thin ultraviolet-curing-resin oil level in the fault figure, and was modulated. 
[0096]The portion which received UV irradiation serves as a film which carried out polymerization 
curing so that numerals 204' might be attached and shown. If the solid thing manufactured is set to 
204 of drawing 7 (a), sectional shape will be inputted as lamination which subdivided the solid in the 
height direction. The sectional view of the typical layers 204A, 204B, and 204C in it is shown in each 
(b), (c), and (d). 

[0097]Solid formation is performed from the bottom of the heap, and after hardening of one layer is 
completed, once it sinks a boarding ramp under a resin liquid side, it returns to predetermined height 
again, and the already formed hardening layer top — further the next — the non-sclerosing solution 
film of a part is made further, and scanning exposure is carried out, modulating an ultraviolet ray 
beam towards this layer. By repeating such a process, a hardening layer is piled up further every and 
a solid thing is manufactured. 

[0098]In a (problem) and the manufacturing method of the solid-with time thing using such 
conventional ultraviolet curing resin, The large-sized and expensive laser light source and beam 
scanner for having to prepare a lot of unhardened ultraviolet curing resin, and obtaining a powerful 
ultraviolet radiation beam compared with the thing manufactured, are needed, therefore the 
occupation area of a device will also be large, will be high-cost, and will be a large-scale device. 
[0099]Since it is the method of accumulating a hardening layer one by one and going from the 
bottom, in the case of a solid thing as shown in drawinfi 8 , it can accumulate one by one from the 
bottom 206, and a field like 207 which can be supported can be manufactured, but a shaped part 
without the portion which should be supported to a lower layer or an adjoining part like 208 cannot 
be manufactured. 

[0100]These faults are compensated, it is simple and small composition and the amount of 
ultraviolet curing resin to be used also explains hereafter the solid thing manufacturing method 
which is few and has few restrictions of the shape of the solid which can be manufactured. 
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[0101](Outline of an example) In this invention, in order to solve the fault of the conventional solid 
thing manufacturing method, [1] The process of being the method of manufacturing a solid thing 
based on the slice top view signal which shows the sectional shape for every layer subdivided by . 
height direction, and creating the slice top view of a solid thing, The print signal converting process 
which changes a slice top view signal into the signal which energizes an ink jet head, The process of 
energizing an ink jet head based on the above-mentioned signal, and injecting an ultraviolet-curing- 
resin drop towards a drop receptacle side, It solved in repeating each above-mentioned process for 
every slice flat surface, performing it, and laminating it one by one using the process of irradiating 
with ultraviolet rays towards the ultraviolet-curing-resin drop of the pattern state on a drop 
receptacle side. 

[0102]The ultraviolet-curing-resin liquid which injected this solid thing according to the signal sent 
in in the form of the sectional view according to the ink jet head and scanner of small and simple 
composition according to the manufacturing method is made to irradiate with and harden ultraviolet 
rays, From repeating this process and manufacturing a solid thing, a required resin amount can be 
managed a little with the upper ****** minimum quantity in the volume of a solid thing, and a 
device's is cheap, and its occupation area is also small, and it ends. 

[0103][2] The process of creating the buck pattern drawing showing the shape of the buck for 
supporting some solid things in a manufacturing process in . and [1] based on the slice top view 
showing the shape of a solid thing, The print signal converting process changed into the signal which 
energizes other ink jet orifices based on the above-mentioned pattern drawing, Based on the 
above-mentioned signal, pace was made to keep with the drip injection for solid thing formation, the 
process of injecting the drop for removable buck formation was added for every slice flat-surface 
formation, and the process of removing a buck from a solid thing further after the drip injection 
process of all the slice flat surfaces and the end of a UV irradiation process was added. 
[0104]According to this method, a required buck is manufactured simultaneously with a solid thing 
on a manufacturing process, and a supporter can be removed eventually, it can leave only a solid 
thing, and restrictions of the shape of the solid thing which can be manufactured can be made to 
ease substantially. 

[01 05][3] The process of creating the pattern drawing of the buck for supporting some solid things 
during a solid thing and manufacture in . and [1] based on the slice top view showing the shape of a 
solid thing, The pattern drawing creation process which shows the interface of the above-mentioned 
solid thing and a buck, and the process of injecting an ultraviolet curing drop based on a solid thing 
and a buck pattern drawing, The process of making pace keeping with the above-mentioned process, 
and injecting a release agent drop based on an interface pattern drawing, and the process of 
removing a buck from a solid thing after the drip injection process of all the slice flat surfaces and 
the end of a UV irradiation process were added. 

[0106]According to this method, a required buck is manufactured simultaneously with a solid thing 
on a manufacturing process, and a supporter can be removed eventually, it can leave only a solid 
thing, and restrictions of the shape of the solid thing which can be manufactured can be made to 
ease substantially. 

[0107][4] The process of carrying out scanning movement of a drop receptacle side and the ink jet 
head in . and also the 1st direction, and injecting the drop for every slice flat surface, It was made to 
repeat periodically the process of rotating relatively a drop receptacle side and the scanning 
direction of an ink jet head in the direction other than the 1st direction of the above, and injecting 
the drop of another slice flat surface, the process of specifying the above-mentioned scanning 
direction, and the process of carrying out print signal conversion on the conditions changed based 
on the above-mentioned specification. 

[0108]A process is combined so that nonuniformity may be offset, even when there is nonuniformity 
of jetting properties, such as an ink jet nozzle of multi, according to this method, and manufacture of 
a uniform working plane is attained. 
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[0109](Example 1 of a solid thing manufacturing method) Drawing 9 t hru/or drawing 1 1 are the 
explanatory views of the 1 st example of the solid thing manufacturing method by this invention. It is 
a figure in which drawing 9 shows process drawing, drawing 1 0 shows the sectional view of a solid 
thing, and drawing 1 1 shows the example of ink jet nozzle arrangement. 

[01 10]By the way, although this invention uses the art which injects unhardened ultraviolet-curing- 
resin liquid liquid drop-like according to a control signal, its ink jet print method is publicly known as 
what performs formation of a drop, and injection control. Therefore, although the drip injection 
means in this invention shall be called an ink jet head on account of explanation and an injection tip 
shall be expressed as a nozzle or an orifice, the drop injected in this invention is not ink. 
[01 1 1]Injecting resin liquid etc. in this invention may call the above-mentioned process a print on 
explanation, although it is not for printing. 

[01 12]In process drawing shown in drawing 9 , 110 shows the solid thing in which a print signal 
converting process and 1 1 2 were manufactured for a fault figure creation process and 111, and a 
UV irradiation process and 1 14 were manufactured for an ultraviolet-curing-resin liquid injection 
process and 113. 

[01 13]When the design of a solid thing is performed by a CAD system, it is made to output a 
sectional view as a sectional view from a CAD system. In reproducing from the information which 
measured the solid thing as shown in a map, a contour map shows sectional shape. 
[0114]When the example which manufactures a hemispherical solid as the numerals 115 attached 
and shown in drawing 1 0 at (a) is taken now, you will make this into the pattern sliced in layers to 
the height direction, you will make it pile up this pattern of each other's one by one, and a solid will 
be manufactured. 

[01 15]The sectional view of 1 15A, 1 15B, and 1 15C is shown in (b), (c), and (d) as the typical layer. 
And each section advances the sectional view creation process 10 so that the direction shown as 
the dotted line and the solid line may be sent out in the form of the raster section signal made into 
a scanning direction. 

[01 16]As the numerals 1 16 are given to drawing 1 1 and the ink jet head to be used is shown in it, it 
is considered as the ink jet head of a multi-nozzle. 117 is an orifice opening of the ink jet head 116 
of a multi-nozzle, and injects ultraviolet-curing-resin liquid in synchronization from each orifice 
opening. 

[01 17]It is the print signal conversion circuit 1 1 1 which is changed so that the signal which took up 
from the above-mentioned raster section signal may be parallel sent out to an ink jet head to 
compensate for arrangement of such an orifice. 

[01 18]In drawing 1 1 , make X into a scanning direction, make Y into a vertical scanning direction, and 
the orifice 1 7 to a scanning direction For example, pitch P x , Arranged by pitch P y in a vertical 
scanning direction, pitch P y is equal to the vertical scanning direction pitch of a raster section 
signal, and pitch P x presupposes that it is n times the pixel signal pitch of a scanning direction. 
[01 1 9]On the memory space which is such an arrangement configuration and in which the raster 
section signal was accommodated in order to have carried out orifice signal distribution, the address 
corresponding to an orifice position is specified, a signal is taken up, and it takes out parallel, and 
changes into a drive signal. And ultraviolet curing resin is injected to a drop receptacle side by 
impressing this drive signal to the ink jet head 1 16 in the following ultraviolet-curing-resin injection 
process. 

[0 1 20] It is parallel to injection of the resin which forms one section, or an ultraviolet ray source is 
made to act after injection finishing, and the UV irradiation process 1 13 is performed. It is [ high- 
pressure mercury-vapor lamp ] usable in a light source. 

[0121]Thus, after formation of one slice layer is completed, it returns to the process 110 again, the 
same process is repeated, and the following stratification is performed. And an end of formation of a 
whole cross section layer will obtain the solid thing 114. 
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[0122]As an ultraviolet-curing-resin formula, the following is applicable. 

paints or color oligomer prepolymer : Adequate amount (good, even if there is nothing) sensitization 
material, such as an amino compound and ketone (E. — A.) :2-50 (weight ratio) Acrylic urethane etc. 
: 20-50 (weight ratio) Reactive monomers (PETA, TMPTA, etc.) :10~20 (weight ratio) Additive agents 
(stabilizer, lubricant, etc.) :0.1~5 (weight ratio) 

What is necessary is just to add according to the color required of the solid thing manufactured, and 
colorant, such as paints or a color, is not required for an essential target. An organic solvent etc. 
may be added, when obtaining a gel hardened material so that it may mention later. 
[0123]By the way, the combination used for an ink jet head with the application of ultraviolet- 
curing-resin liquid is very convenient from a point of the prevention from blinding of an orifice. That 
is, since there is no dry solidification by natural neglect like the usual ink for a print, there is no 
blinding generating at the time of non-use. 

[0124](Example 2 of a solid thing manufacturing method) By the ultraviolet-rays resin curing method 
using the conventional laser scan light of shape as shown below in Drawing 8, how to manufacture 
the solid thing which cannot be manufactured according to this invention is explained. 
[0125] Drawing 12 (a) and (b) shows an example of the solid thing 109 made into the object of 
manufacture, (a) is a side view and (b) is a plan. And the bottom on which 106 is supported by the 
resin liquid drop receptacle side at the time of manufacture, and 107 and 108 are the bottom sides 
in a position higher than the above-mentioned bottom. In the solid thing manufacturing method of 
this invention explained in solid thing manufacturing method example 1, manufacture starts from the 
bottom 106, and manufacture can be advanced, accumulating on the bottom and laminating a solid 
thing in a possible upper space part. However, since a resin liquid drop cannot be received in the 
portion without the thing supported to the down side like 107,108 which floated in the air, this 
portion cannot be manufactured. 

[0126]Then, in the manufacturing method of this invention, as shown in drawing 1 2 (c), in order to 
form the bottom which floated in the air, a resin liquid drop is received into a manufacturing process, 
and it is made to advance manufacture, making the buck 321 removable by a manufacture final 
process in synchronization with manufacture of a solid thing. 

[01 27]lt is a figure for drawing 13 to explain process drawing of the above-mentioned solid thing 
manufacturing method example 2, and for drawing 14 explain a process concretely. In drawing 13 , a 
slice top view creation process and 1 1 1 1 10 A print signal converting process, 112 shows the solid 
thing in which a buck pattern drawing creation process and 118 manufacture an ultraviolet-curing- 
resin liquid injection process and 1 17, a buck liquid injection process and 113 were manufactured for 
a print signal converting process and 119, and a buck removal process and 114 were manufactured 
for a UV irradiation process and 120. 

[0128]The processes 110, 111, 112, and 1 13 are the same contents as the process explained by 
drawing 9 . The process 1 17 is a process of creating the pattern drawing for the buck 321 based on a 
slice top view. 

[0129] Drawing 14 is a figure explaining the slice top view for the solid thing 109 and the buck 321. 
When advancing manufacture of the solid thing 109 like drawing 12 (c), the pattern drawing made to 
correspond to the slice flat surface of S^S^ and S 2 -S 2 ' is shown in (a) - (d). (a) and (b) are the 
pattern drawings of the portion which forms the solid thing 109, and (c) and (d) are the pattern 
drawings for the buck 321. 

[01 30]Although what is necessary is just to have provided the buck pattern corresponding to the 
portion which needs support and the example by which the buck 321 is made from the example of a 
graphic display on the resin liquid drop receptacle side 320 was shown, it is, also when making the 
buck 321 on the solid thing 109 under manufacture and also laminating the solid thing 109 on it. 
[0131]118 is the process of changing the pattern drawing of the above-mentioned buck 321 into a 
print signal, and is the same as that of the process 111. And 1 19 is the process of injecting the 
liquid which forms the buck 321. The process 1 12 of injecting ultraviolet-curing-resin liquid, and the 
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drip injection process 119 of forming the buck 321 are advanced almost in synchronization, and both 
processes complete them per each slice flat surface. After ending the process of UV irradiation 113, 
it returns to the pattern formation process of the following slice layer. 

[0132]The raw material which forms the buck 321 needs to be able to remove. The method of 
injecting the liquid which distributed paints in the binder which can dissolve, making the buck 321, 
making a solvent acting by the final process 120, and removing the buck 321 may be used. 
[0133]Using the ultraviolet curing resin which added the solvent, a gel hardened material is obtained 
by UV irradiation, and it is considered as the buck 321, and the solvent which dissolves a gel 
hardened material is made to act, and it is made remove the buck 321 by a gel hardened material, or 
to remove by the final process 1 20. In order to make a gel hardened material or an elasticity 
hardened material, the resin liquid in which the polymer of low molecular weight is generated by UV 
irradiation may be applied. It may be the method of making the buck 321 and the solid thing 109 
disengageable by injecting ****** so that it may mention later. 

[0134]It is or like [ the drop which forms the buck 321 is an ordinary temperature solid, and ] the 
wax which becomes liquefied at the time of an elevated temperature. In this case, the buck 321 is 
removed by heating or the solvent. 

[0135]The thickness formed of one drip injection since the presentations of the liquid to apply differ 
in the formation process of the solid thing 109 and 321 copies of bucks, When it differs in the 
portions of 321 copies of bucks, and the solid thing 109, manufacture can be advanced normal by 
adding the amendment for adjustment of a thickness direction in a buck pattern drawing creation 
process. 

[0136]Removal of the buck 321 in the final process 120 is as above-mentioned. 
[0137]Thus, in the manufacturing method of drawing 1 3 and drawing 1 4 , as for each ink jet head, 
since two kinds of different drops are injected in synchronization, what is unified and can form two 
sorts of drops is good. 

[0138]Since the method which injects a release agent at the interface of the solid thing 109 in the 
solid thing preparation method explained in drawing 1 3 and drawing 14 differs in other methods and 
the contents of the process a little, it explains the process by drawing 1 5 and drawing 1 6 . 
[0139]It is a figure with which drawing 15 explains process drawing and drawing 16 explains the 
relation between the solid thing 109, buck 321', and the releasing layer 326, and drawing 1 7 (a) - (b) 
shows each pattern drawing. 

[01 40] Even if the solid thing 109 and buck 321' are the same presentations, they may be a different 
constituent, but it is more convenient to create them with the same ultraviolet curing resin in 
drawing 16 (a), in order to facilitate. And along both interface, the releasing layer 326 is applied in 
the shape of a thin layer, and is formed. 

[0141]Thus, it manufactures, as drawing 16 explained, and the solid thing 109 is created by making 
the power which pulls apart between buck 321' and the solid things 109 act, and removing buck 321'. 

[0142]In process drawing of drawing 15 . 122 is [ a release agent injection process and 120' of a 
releasing layer pattern drawing creation process, 111', and 1 24 ] buck removal processes a print 
signal converting process and 1 25 a hardened material pattern drawing creation process and 1 23. 
[01 43] Based on the slice top view made from the process 110, two pattern drawings for a 
manufacturing process are made. One is a hardened material pattern drawing made from the 
process 122, and this pattern constitutes a solid thing and a buck. Another is a releasing layer 
pattern drawing and constitutes the releasing layer 326 between the solid thing 109 and the 
boundary of buck 321'. 

[0144]In drawing 1 7 , (a) - (e) shows the example of each above-mentioned pattern drawing, and 
corresponds with the solid thing 109 of drawing 1 6 . The section of S^S^ and S 2 -S 2 ' is the same 
cross section position as having been shown in drawing 1 2 (c). and the section of S 3 -S 3 ' is a thing 
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of the position shown in drawing 16 . 

[01 45] Drawing 17 (a) has left the portion in which a releasing layer enters among both in the pattern 
drawing of the hardened material in an S 1 ~-S 1 'section including the portions of a solid thing and a 
buck. Drawing 1 7 (b) is a hardened material pattern drawing of S 2 -S 2 ' similarly. 
[0146]Next, drawing 1 7 (c) is a pattern drawing of the releasing layer in an S^S, 'section, and 
drawing 1 7 (d) is a releasing layer pattern drawing of an S 2 -S 2 'section. And drawing 1 7 (e) shows S 3 
and the releasing layer pattern drawing of the Sg'section. 

[01 47] 1 1 1 ' and the print signal converting process of 1 24 are the same as the example of drawing 9 
and drawing 13 . And ultraviolet-curing-resin liquid is injected in the resin liquid injection process 
112. A release agent is injected in the release agent injection process 25. Therefore, as for an ink 
jet head, what has two orifice groups preferably is good. 

[0148]Waxes, silicone oil, SHIRIKORU resin liquid, fluorination resin liquid, etc. which were melted in 
the solvent as a release agent are applied. 

[0149]Next, if the UV irradiation process 113 finishes, it will return to the process for the next slice 
layer formation. If a final stratum is stiffened, next buck 321' will be removed and creation of the 
solid thing 109 will finish. 

[0150]In the all directions method explained above, the ink jet head to apply may be a thing of a 
multi-nozzle on demand type, and may be a KONTINIASU type thing of a single nozzle. The size of 
the drop of the resin liquid which is injected in any case, and making distribution density it being 
uniform and uniform are fairly accompanied by difficulty. For example, in the thing of the former 
multi-nozzle type, when producing nonuniformity in the disagreement etc. of the shape of the 
portion which gives the shape and injection energy of each nozzle and connecting one band-like 
injection field after another, nonuniformity is produced in the lap of the knot. 
[0151]Also in the ink jet head of a continuous type, although mechanical scanning movement is 
carried out to horizontal scanning and vertical scanning, it is difficult to remove the delivery 
nonuniformity. 

[0152]When there is such nonuniformity and the pattern of the nonuniformity forms each slice cut 
surface, it acts as it is, and the inconvenience which produces unevenness in the field which should 
be laminated by the flat arises. 

[01 53]In order to make it not based on highly precise-ization of an ink jet head and a scanning 
mechanism and to remove the obstacle of such nonuniformity, The process of carrying out scanning 
movement of a drop receptacle side and the ink jet head in the 1st direction, and injecting the drop 
for every slice flat surface, The process of rotating relatively a drop receptacle side and the 
scanning direction of an ink jet head in the direction other than the 1st direction of the above, and 
injecting the drop of another slice flat surface, It is effective if the method referred to as repeating 
periodically the process of specifying the above-mentioned scanning direction, and the process of 
carrying out print signal conversion on the conditions changed based on the above-mentioned 
specification is adopted. 

[0154] Drawing 18 and drawing 19 are the figures for explaining the above-mentioned manufacturing 
method, and it is a figure with which the former explains process drawing and the latter explains the 
example of combination of a scanning direction, and the equalization effect of a field formed. 
[01 55]In drawing 18 , each process of 1 1 0, 1 1 1 , 1 1 2, and 1 1 3 is the same as the method explained by 
drawing 9 . There is a point which carries out difference uniquely in changing rotating the direction of 
the scan in the process of injecting resin liquid, one by one. 

[01 56]Therefore, there is the scanning direction specification process 1 27 and the converting 
process and resin liquid injection process of a print signal are controlled by this. And change of the 
print direction is changed while moving from the process of UV irradiation to the formation process 
of the following layer, in order to change formation of each class as a unit. 
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[0157] Drawing 19 shows the example of a change. The example of a graphic display is an example 
which manufactures an elliptic cylindrical solid thing. 

[01 58]a-1 and a-2 show the time of formation of the bottom of the heap, and a-1 shows the 
direction [ an ellipse ] of the 1st to a scanning direction, a-2 shall show distribution of the 
nonuniformity of the drop at this time. 

[0159]If injection is repeated and it goes by the posture of this as, nonuniformity will be piled up as 
it is and the absolute value of the difference of elevation in the case of making a flat surface will be 
expanded. 

[0160]So, at the following stratification process, as shown in b-1, 90 degrees of direction of an 
ellipse to the direction of a scan are rotated. The situation of the layer piled up by this direction 
comes to be shown in b-2, and a concavo-convex absolute value does not increase. 
[01 61]If the following stratification rotates an ellipse as shown in c-1, the layer formed will serve as 
a direction which decreases nonuniformity as shown in c-2. And the height nonuniformity of the 
accumulated thickness does not increase by coming to show the following stratification in d-1 and 
d-2, and repeating rotation of a-d henceforth. 

[01 62]In order to perform such rotation, a conversion condition when forming a print signal from a 
slice top view must be changed for every hand of cut. That is, since the direction of a figure pattern 
is changed as shown in c-1 to d-1, it must change. Simultaneously with it, in the resin liquid 
injection process 112, an image reception area, i.e., a drop backing plate side, and the scanning 
direction of an ink jet head are rotated relatively. What is necessary is just to rotate a backing plate 
side most simply. 

[01 63]About division of an angle of rotation, it is made to correspond to the situation of 
nonuniformity and can set up arbitrarily. However, although the effect that a direction with much 
division decreases nonuniformity is large, since it will complicate, it is good [ the operation at the 
time of print signal conversion ] to optimize division from both balance. 
[0164]As mentioned above, although the all directions method of solid thing manufacture was 
explained in detail, according to the above-mentioned solid thing manufacturing method examined by 
this invention, the solid thing manufacturing method which can be performed with a simple device by 
a simple process is acquired. The solid thing manufacturing method which can be operated with a 
little ultraviolet-curing-resin liquid near the volume of a solid thing can be provided. The method 
whose manufacture of the solid thing of shape which was not able to be manufactured by the 
conventional method is enabled is obtained. 

[0165]The nonuniformity of the thickness of each class at the time of solid part manufacture is 
amended mutually, and the manufacturing method which obtains the solid thing of a flat result side is 
acquired. 
[0166] 

[Effect of the Invention]As explained above, this invention uses the ink-jet printer which carries out 
drawing printing of the resist image by injection of resist ink based on a picture signal, It is what 
performs resist pattern formation by giving the picture signal of the pattern which should be formed 
to this ink-jet printer, and carrying out print formation of the pattern of the resist tunic in the ink 
for resist on a processing substrate side, According to this method, with the drive signal created 
based on the information received in the form of the picture signal. With the resist ink which is 
injected from the ink jet print head controlled, and adheres on a substrate to be processed, since a 
resist pattern is directly formed on a substrate, From not needing the original edition for making a 
pattern expose, but exposure of a photograph and a developing process becoming completely 
unnecessary. Since the part and materials are also cheap, end, and do not have worries about an 
environmental problem, and it becomes economical also in respect of equipment or a production 
cost and also it is the composition on which drawing information is made to print, the resist pattern 
formation method which has the features, like resist pattern formation is very easy and there is is 
acquired. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 12] 
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[Drawing 18] 
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IWtim l ] WRXWfto>«&\zffiWW-><DV=J> 

®-f > ? i L T P -^X h ffl -f > 2? &ffiffl-T5 t * 

h«M©A5'->SHIlJ^T§riS^ 
ifa U^X hyi^->Jgjfc&& 

[^©psw&ra] 

[0 0 0 13 

[«*±©ftjffl#»] *SSW«. «MX*«©B±!CW 
J*X h*«KJ:*/t^->ft®«f433Ht±IEffl±«> 

wfcioxjsca^ati* i^x f>/^->©»j5E*feK 

[0 0 0 2] 

[ti:*©8ffi] *fllT.i»ffliS!KKLU>'Xb*«ic«t:S 
rs^-VSTML, ±Effl±©yi3'->©#«t*^^ 
T. A?->"©*l<^#fcMxa&££ifU», A'^- 

UfcffllXfe&tSa. 

[0003] z<D&5timxm<Dm#B£VTit, a 
fi->fc<DXy*>#* /•?*->«©;* s>*. . 
«©** /t^->««D«!nwi:»)Sttt»nj»D. £< 

[0004] HSB^acxy^^^jnxteoxas* 
-rfssreaba, 

[0005] 0i'S-?^Tx^?>^aixgssawr-5. 
#ii^«ias«*sffi«s*i, -©s«t;*tu K-nnmz 

Taft:*©^— i^Sfr?. 

[o o o 6] htttt&fTaa*, ccovyxh < 

#^©xgT?BSse«©i^vxh?s^*-r-5*. 
^feUttKiaxsn&u^xhuajBrfs. *ut, 
?i/^-?igTBi/yx h©®«*n%s-&T»s-r 

a. 

[ooo7] fls#, i7f>mfteo/^->ttc 
ad (tf-s«ss^w-> mzm^rmstztu zvwm 

□ y^l:i^T^Dv bTVbZtvxKir-><?3L»>& 

sna. 

[0 0 0 8] ^©g^TBfflmiUXS.fta/^-V.fcf) i 



[0 0 0 9] Z(D£?lzLXHBfttc7J}]s&-t>mm 
©JSifigT&a. 

[0 0 10] ^i:*»©^Bfc?tl,TV-v ! x httmfr 
^t^-f-f a„ ^icc©^kA-i7Ufc»j©* 

^8^*fr5. igflftffliiCJKtcistta/li'-Mi. x 

<ft*i5tL-r*<.. 

[0011] S3£«lSffi£^UT«S^iHB3EfifT5 i. 

Wfcf*i»3K*7T*«. lift 

stsiftc, mitm»mmtimxwxv-^b 

[0 0 12] Z0>£5\Z\sTU¥Xh<DK*-->{r& 
RA5ti!»fJ' i^Xgfc^S . 
[0 0 13] *#©Xy9 1 >*'XSC*t»TiailMb*2 

ft. &tef62«mo>&m&<i:¥mzimir&m&n9- 
x>^Lfcmtfi5ffl3i*-T. s*r©Pvx h/^->© 

tKi«#©AJB*»:&f S. *LT. «i^©XSt?^g 
tft-a&U^Xh-KSiHIBa&ttttftlU-CllSJSL.. ±1 

[0014] xy?>^fl.©toxare<&oT, pyx 

h^*->£?U/B-f 5*>©fc:feVvTfc, kvX bA9- 
>»«*T©XSttH«ftt>©i!S;«.. : 
[0 0 15] &43, ±fEUS»X h/1>->»SISlC* 

*sfcujE*f«> m^mmmw, vy^bmm. c 

AD. Ayx^V^Dy^fctt^^D.j/:?. ± 

>ify^^A. ¥*7-fjvA. ¥ma«jSt-sc. st*® 

[0 0 1 6] 

mmism&LiiDt-rzzmi t- a-?? £©,«&« 
^0UPAb^->m^m\txmmmx. nt>- 
>^s,mr\zmmmt^ 

[0017] *&, ^£fit*ntt&«tt*scei#? 

t««sn^. ss.n*&, anx©xet?is«£Sife 
*&. luxofcJbfc^Mcx*^^**^* 
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■r * tz a ©«?» v t£ n n « & & a n # < © ras &js x x 

[0 0 1 83 f,T, *^Og«t-r^i:C5», W 
[00 19] 

camsam-rsfc©©^] ±ffiBB9£iifiE-ra& 

85, *»98l±*fflJ;5K:Lfc. fat) ft. ifc&BXgtJffl 
«ffilCffiS/1:?->©kvXh«II£»£U l-v'Xh 

?V >f0-i t hXVPT. SflH >X SffifflTS t 

fc. 

[0 0 2 0] Sfc, -f>?^iyh^'J>>AyK* 

6, «*«sfl;i^xh^>?&*W3ttT/^-> 

Bf£?Z£-D\ZL, £<DMi&2firc%mw#—>±.\zm 
[0 0 2 1] 

x h< >^©«sticj; y u?z hsutrnwetm-rz-i > 
[0022] ^©*ffit;a;n(f. b*^©jbts©s*i. 

SSn5-f>??iy f-7'J>l-Ay 

/^-^SBftStfs&aojKjlE&BBfciH*. ^*© 

836. gtfSXg^SK^gtfcSCt^S, ■€■©«•, jR 
«fe*«-e^». jS*raH©£.ffit>&<. iSff-^itn 

xh©,^t?%ig^mi:a§te, iiif«£as^'j>hs 
u-5>x h/t*->»jjw*«a&T)& 

BTJ*5&2©*MKSrr*P5>X hA^->^7SrjS 

[0023] afc«*MMWbV'i'xhffl<>i'Sffl^, 
TOja©;^ - >±!:s«a«i,T« $ *s £ 5 

IrTS^T. «JJDX«tt±t7 p 'J>hStl&Oi' 
[0 0 24] 



3) ft!M¥5-3 3 8 1 8 7 

[0025] (nmommm vm tt*»mic «k* v 
j?xh/i^->jg^$s©xg*«-rpT7fes. hi-* 

«#S&Xg3£SU6U -©ISW-U&/^->Sffl»J 
■rs&fe©@^C^«ir5. -E-'UT. C©RJ»IT5fc» 
J0 ©S^S7 p U>#©h'9-l'^M#t*K-r57'U>-h'\ 
yF- F5-f yfi-tt»)Sxe4S*JgU. roiifcfe 

[00 2 6] -T >?i?xy h^'J^hiae WSWi?X 
M 5 SffiJBL. WEiUXJttt 7 iCVyx h-f 5 

y^^xesicxth Ife&nxstnaxy^v^u 

*n#K7tfcfc&liU-i>X NSH&IS9 CAoTfflJ* 

a> *-i&ofcSft]X»#?_h©V^Xh/'Sr?->S^5fe-r 
-5. 

[0 0 2 7] aX©J:5IC, k>?X h/t*->&*SJDX 
»*j7±fc»*-r^i;fe&0. *3iWTHVyx F^ 

JBfiSU gJ8©ftfdH>f|^. a^©Xg*if<L-fc^!c 

nftKiD, KiK©ffr£t*3k shsox 
[0028] A*->mmx.®2\zi$^T®n#->m 

30 ttttl/i?X h/^->©HS1fSS«# <■?-*) £!> 

cAD-vx'rAafflnTffbn-sctjJwsun^. a 

[0 0 2 9] A*->©n«tf«at*&©^iCg«;Sft 

T««&$nsffl#*^nj©xe©xi'-hi7S:5. 

Sn&W-tttft-^^Xg 3 te&^T, -f >^JJx y h 
[0 0 3 0] ^X^BM^S^t-iT-f h • ^ 

**«!«-***©«•&, XxVUHRieSCMfKLT* 

»c©Hfi^sraWfjifiwicu#t*tstmLr, »v;F 

P5i , ^#JgfSXS'v2ir)atf. ^©XSIi7"U>h 

Ay HsesfBft-ra&j&oejE, /i;pxb©^s® 
5<? ^-rsxgtrcb^,. 
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(4) 



4$K¥5-3 3 8 1 8 7 



[0 0 3 1] *ffl-f>*yi7h-7 , U>HS6»1 

[0032] uyzhm-iyzizmistttimmii. & 
s*©«r#si«. wr^*utt-e*5-t*qi*3 jo 

[0 0 3 3]foT, iOS^CHiS'f^tl/T 
tt, fflttO-f 5? h ■ -f>{'^, H£9yv*X& 

"<SSi*SH£fiSyM 7©-r 
[0 0 3 4] IM>>yiyh.^J>Hg6l:* 

ns. 

[0 0 3 5] Sfc. ^XS*txl^^hn7*-S>^© 
«•&«. 4B«*(!)IteS»*tiflSn5. ;:©* 
DBT»*|)||»USWJ:5t^JS*Mi-=»fl:«). y*n 

[0 0 3 6] *iinx*«±ic##vfc-f >£-3W*ftfr«> 
i pyx h^*->»fls©±xffe»7f*. 

[0 0 3 7] 01 tett«Xg©«£IyT, Iyf>?R 

tfvyxh^*(»i8&0*tfc. u^u ffiwinxi* 
©S^lClirtXiS&^fcXgifc.S. 30 
[0 0 3 8] «nX*ff7iOT*J*K4fliK lyf • 

Jffi£«c©f CPj>X N«^->S^U&JS«4SLR: 
9, «ft«£->+7-ttfcft##H^Xy3 L >**£iis& 

JB*l$£3ttS:W. l^X f-/^->©T©&Si«*© 
**JS5. -£©MJft. l/yXhn^->0ftti!)0Jll* 



*x*sr#a. 
[0039] i^5?^h/^->ttxy?>yanrKa 

X81 0 KA-So lyfVy'Ottl.yXh/V-^ 
ateTtr>Tfc£W8jSfc*S©T, *©*£ttlyi>X h 

»axsBiswr*iiiK:a«*j, asBi^x 
[0040] ps?x h/i^->©Ks*«> r;^utt© 

SK= 7 7 y ■> > y*^©^* a MX Z> Z. £ 

L-^X h/^->^S<ai^©^-&t(iy , '5X*TXy 

9 1 >y"e^T5 c t 

[0 0 4 1] i£3T*»J©®mH>y-v f iy f- • 
figK y'U>M-2>ttTl^y'XhA3'->&Jg^1-a 
ioTi#±t#lirS«l/5?X hffl-f >*tLTI4« 

[oo4 2]«ah mmit^o^com, mm 
Hftfc -ts-r ^x-y h • y*x*©ss* y sfcit-r 

[0 0 4 3] $Jfc, J«3ttfclyyxK/1*->l:l*fl. 
*©I«re®@&ll£ft££*!cS«i©ig«?j*>« 

u ^iST«ffl-r5x-y5 i >//^*«jS§ffliffla{g 

[0 0 44] C*fe©**«2) H2lil/yXhl-f> 
y* £ l,TSlWM«Mk-f *« Wfc»&©XSH«*i- 

Hl©«i©fflS^«lyvXh-«>f 
LTK^aHSftP^X h-C 5 ' *^ >*5>x y h • 

7u>t-xstc»ffi-r-&j££, -f^^xyh-^uv 

[0 0 4 5] $gft»«ffc-f > y- ->*x y h • VVTs M > 

v-©«i*w*Tgc*-r. 

: 2-1 5 (MJt) 



: 2 0-5 0 OtSJt) 

iBMS*/?- (PETA, TMP-TAW : 10-2 0 (i?*Jt) 



«WN AMMO 
ffiUCODTIi, #*W5>X h/ty*->tt@JI©fcJ6 
©%©Ttt&V^&&g£ly&t^, n9-->VffiSL 

•DOT?, SSftSPATfe^fc^m^^ 
[0 0 4 6] S&g«fffl©Xyy c >y'JnXI:fe^T, k 

^x h/-?^->i4au&**tr*ffla , b»*#t, -© 

*&!caiyvXh;^->(t*fiffl£SB«lCftlx.T. 



: o. i~5 mmt) 
a««i«*ia»5«^fe*a. ^©»^©iy^xh-r> 

[0 0 4 7] ^fc^lS«ftXS8T$.5#, £©Ig 
T?tt»E*M#Offt«iS«U, iS*2 5 0 nm- 
3 5 0 nm<03SMWflStT?*W!'JT-£l^ 
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[oo48] mwommm 1 ) mz±mvttmw<D 

[0 0 4 9] 03 (a) \*Zfffl\Z&Z>V?7.Y-M?- 
>«Sfi©*«0T»O> 03 (b) «*giBTffiffl 
tM>?^iy F • 7*';>FAy FCtfyb-rXM© 

[0 0 5 0] 03 (a) fcJfeV'iT, ll!4A-x7V- 
F, 1 2B;tf-f F#*F, 1 3 Btf-f FSB, 14 
1 5tt#B#7~A, 16, 1 7 F 
t— Jk 1,8, 19B7 7'fM7 i J>^ 2 0fcM7 
U>^gtt. 2\\i.yCY7*jb, 2 2imt, 23 
«7f^7-'J, 2 4ttt-^Slt«. 2 5»£j££=E 
2 7tt#A7*n7, 2 6Ji;>jA7tf D7», 2 
9«#A, 2 8ttAAi, 3 OHHtEIK-;?. 3 1 14 
f*»**fl\ 3 2B-f>??iy F7*»J >FAy F. 3 
3»*ij7^XS. 3 4 B®||3E# 3 514K5IP, 
3 6 mm a , 3 7 HPS, 7 7 >, 3 8 

3 9 Hj!ttt. 4 0 «/W->CAD, 4 1 HgffEB, 

4 2 f4{g*§^{£[srjS8, 4 3 14a y F F5-f A*@S§. 4 
4, 4 5tt=E-*K'=MVt0& 1 4 6«fWW|gft£;SL 
X^S- 

[0 0 5 1] hfBA--x7V- Ml© km— SSH»Jifi# 
K±E2H F^X F 1 2 #2*, MIBSfllHTttitLT 
ESSttS. #-Y F#X F 1 2 (4#«©aWX2&D, •= 
©-*fffl#>f F#X F 1 2 <DJt*«3tf-r F® 1 3 

[0 0 5 2] — fcf©*^ F#XF1 2Kttr(0itf'f F# 

x f 1 2 izsmsnTtrnTzmn 1 4OT4i&&£*i 

1 4©#f F#X F 1 2 £Jgf SffittX 
[0.0 5 3] IM$#14Ef4#B#7-Al 5# 

isefc«2*©x9< fwh 6, 1 7 tmw&s-ti 

[0P5 4] *I/T, ;©7?-fHW-;H6, 171; 

F A7 U >if 1 8 , 19 #^7 U >7"$tt 2 0 

Sn, F*l'-;H 6, 1 7«X5-f F^7'J>^ 

1 8, 1 9&®aS*-5. 

[0 0 5 5] 3 rte(47-f+-7y*2 1 #t& 

•aX, 7f^2 2£H£LXtA3. >7-ft2 2lii*f 
5©»te®i9d}t&7'1' J t-7-'J 2 3i, H5R 

7 r -y©Hfc»H***lXt->X> *S* ; E-^2 5^fg 
«-r«t#Ilft4&3 l#X5-f PP-MSfitl 



[0 0 5 6] #p$tfl 4 fit* A 7*13 7 2 7#,- f*2 
6 (C i -d TIfctf {} 6 n. A A 2 9 A S J; o 

©X7*iJ>ys*tfe^-c#«-&14*T*'N.ft»-r5J; 

[0 0 5 7] *A2 9£i4#2 8 #H*LXBfiWS*l 
T430. HtSL&H^-xtV-FI l[t*#»fctfi 

sttic t j:-QTr©wi2 8i+«ssn5i*ic, ussre 
-^3o©«tairra#iaift-3w*. for. u 

i0 *«t-^3 0©Hie*S'©«2 8S^L.T*A2 9C 

est snssysift^-ofeo, *a2 9©@ie»c#k 

*A2 9©5agg(CgbTV>SAA7*D7 2 7*t#i^$ 
nT#»#l 4S#BKtt«fFT"*^«BEfcaoT^ 

[0 0 5 8] 3 lM>?yi 7 F • 7*U > 

FAy F3 2*W*anTV>*. -5-LT. C©-0*-7 
xy F • 7*'J > F F 3 2 E|4WS>X FflH >7;WH 

[0 0 5 93 •Oi'i'xy F'7"'J>FAyF3 2©:f 
^ U7-f X«3 attm.«IEBi#SJS,5iia3 (b) 

[0 0 6 0] i^SE^-^2 5©EIE&7 , -UlCj:oT 
7'ft22teA, 7-ft22#«*^31SX7 
-f F*V-;H 6, 1 7l:»-3T^llS*, *©Wte-f> 
? J?i y h ■ 7'J > > Ay H 3 2 t, HW 

50 ©#tt©jtae«S«K I^X F-f ^Ck*?'; > F*Sff 

[0061] sfc, oz^mzuzzt 

fccfcO. #K#l 4&#BSitS-t^T?*5*i, ■?■© 
fiti 1 BfefeOWi^Si; 5 
[0 0 6 2] F/t^->©W«l»*ift**Jltt 
3 8 tt'f >t> i> x y F • 7* 'J > F A y F 3 2 
-T-5<t5iCA'-77'k-F 1 1 ±fc»0#^6nfcK5( 
S^#3 4 CS)tS-&?>. C©R§[S»#3 4(33|ttt 
S:-?TV»T, »ffi«IK*«a3 6)5f«Ktf6n, SMSPSS 

T, m%yr>3 7ailI(BS-tf5i:l§|PS3 53ioT 

^«s»3ej#-& 3 4 ©^©tfjcKjiins. fie-D-t*©ir 

[0 0 6 3]foT, Uit*hAi>->0)mm&t& 
3 8 3 4 tKir#«fS*fc± 

x, ±*« : e-^2 5 suites*, *©Hte47-'Ji; 

iot'7'ft2 2!cgA, #»*4#3 1 SXy-f 
50 -;H6, 17fci&5T»»S*^, ■gftiO-T 
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>9Px.y b • 7"U>hA..y F3 2£7'J>haWS1t 

at. mw(o^<D^.£mmzuifxh-i>i7iz^^f 

>)>htffit)tu IWt- 

irf££lSI!)3i-ri:£:T, #tf©££®*££**t;:ffi*L 
T, »PXS#3 8CD^H^*3E*i«&»;JfTff<!lt 
^T-*£„ ?IT, Hfi^fCfeT. »XS«3 8© 

[0 0 6 4] *SBCJ;-3TWDI*«3 8 ifc»j3ES 

->©«R£#s£u «ae*©»-?ffl*-r5o*vi^ 

->CADi/XfA4 0T*D, i^rmWTS/l^- 
>CAD->;V?A4 0 (4*X b«S«©-*il"CS-5<. 
[0 0 6 53 /V->CADyXfi4 0 *> 6 ©/■**- 

tlStft. gflEISS4 1.[tttl*>^7x-7.|llK^/'?y7 

^^^«^-T?aBti«. i©<f^MigsS4 2-eK7X^ 

[0 0 6 6] *fc, Z<Dtmmm®&4: 2TBB3 
(b) T*Lfeiia-i'>*yi7h • t/U > h-^s» K 

[0 0 6 7] JE*kaftfcflH»ttH-9-f/tll]|64 S'NgO 

2iLTKxy$^£JBV>;fc:/y>hAyK©*#. « 
iE*tllOOV. /1AXStS?^^Dt*>F Us) 

[0 0 6 8] ^iij^aofcl*©^-^ (AJWt-J, 
S&5W4-3— jP^-^SS) 2 5 SKSiWeP-f 3fc*© H 
5^^H»j!(t4 4, 4 ±j&Lfc3»J;t4#f!j 
i, A?->«fflfc»f)'f^VI7 h • 7"'J>I-A 
5/ b' 3 2©B«it(4lntta*&«l««»i&*TJ»D. ^© 

(tens. £©*WHR4 6t4rafiH=*XHBI©»fi4 
0 t*S9!©kvX h^^->»fiE»«Mffl«a©M^ 
©SEni< IMWWWSfrifeOTr'b**. 

[0 0 6 9] j:©j;5a#jasKrsiii'e/^->feK 

> h A-y h 3 2 £X*5<fct«iSS^O> «3[£JS& 
3 4±©«fliil2S»3 8«fflfc*©Km-Lfcy?^->© 

[0 0 7 0] £Lt. H3©HJfiWK*iV>Tt4, -OP? 



(6) 4f[»¥5-3 3 8 1 8 7 

i0 

[0 0 7 1] H©fl!^©«^. A?*- >»£©&»©# 
[0 0 7 2] fc*. cn^OMSi^'f^i'x? h 

*%©T?tt&v>. Sft, 7 i^v-TVi^'J^ 

«V^S«ffl<t3^Bl^tt©pl^- htftwSM-fcK/t 
10 ^->®SET*»ftKB, »SarMan-5K.2jHft 

[0 0 7 3] •Y>??i9N-7'J>hA,HW>f 
[0 0 7 4] (ffl»©*««2)'W5>Xh/^->#filE 

a? ©ifitefijEcrau&aDT?**. 

[0075] t-^m^m&it^>9^mMhtcm^ 

iz\t, ■i>9*Jx.y h7V>h-*>y\ t \z£Z>rtj>->B 

swat?. sjnx*t}©a^tcffl-rse«[c«^««i 

©8PK±tT<*7*1s-5 

[0 0 7 6] B4tt^©J;3^c:i§*^-r5fcfe©S 

3(3 [0 0 7 7] Hfc*HT, 1 6*646 " STJfflW^ft 
#L&S*H0 3lC*ttSll^#©SsgtHCT»5. 
*LT. 5 0fi»«SM*H?A. 5 ltt^'JyT". 52 
ttSDBXStJ, 5 3ttBJE*tff, 5 4B5>7W 

[0 0 7 8] *SgJ60!||gK*HTtt-f ^^xy h- • 7" 
>J > h Ay J* 3 2 Ctt8#MS«gfcl^X M >£^®ffi 
Sn. «EilWXSW©fflijaiKICDBtT«^1«3tfi*tE«S 
ft*. H5A5 0 tt*ffl«ffl±KSftIX*tt**j*t« 
ft»0yUy7*5 lfc8WX*0, «3in3»£:F:5A 

40 5 0©H®K##WJ-fc±-r, «taiiat#©*iJ*t© 

■yj s>7*5 lXB^TSCttCiD. h'9A5 0©«H 

[0 0 7 9] -t-LT H9A 5 0 SlaieS-ftSfc*©^ 
^3 0'*S^t6ft, rct-^3 0'i:i9TF5A 

[0 0 8 0] ^©Jc5^«^trj:D. mMsxmifi^m 
#«. 7V*->7 r ;i/7°>J>h»««iisf©©W^tt©i'- 
httS«©»^. ■?-©56»Stat«S;i"Jv7'5 1 K«t 
50 ^Tffi^S*. H5A5 0±iC®«ffijf$1iS^t^T 
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[0 0 8 1] *gB®Jg£. ^>?yxyh ■ X"U>h 

[0 0 8 2] OJ^iy h • 7 r 'J>l»'\» 1*3 2}*» 
»**#3 XJ'fHUHB, 17± 

v>wmm%mz 3 o ' s F^-f 

[0 0 8 3] l/Wh-f^fciJ/W-^SMbfe 

fbLT, l^xSKiLT&SI&KBfcffiitEgftrr 
[0 0 8 1] £0i£5tZ&mxmt<D®Wl£* ^)>h 
H. 5£*©&S&©^lj^»©X^-Xt>'>*<T^, 

*&. fJ*©fc»©««*>fl5«HK-t?£&. 
[0 0 8 5] ft*. H4«^fc43VJTi*aSK5Affi 
Hteti^Tff^, ?'J>hAy F©#»TIfJ«*£fr 

[0 0 8 6] £Lk»MLfc,k5K:. *»nBttftIXKtt 
h-«)R©=tSifcJ:*affi©ttH©efca^V^T. t-^X 

h«»©iin«»fcajfi:s^LJ&5fuini©j^ica 

*fig-T'<*^^->©iii«^sc:©-i'>e'->*xy i-t/y 

wx bm&<z>Kfr->&fvmzm-%3;5iz\s}t£t 
fcio. /t^->^©jcaAtffigTffier»Tr^TL-, 

[0087] sfc/^->»«©&»ic«*an**« 
4>ft < , sgss^-r* i 5 aw>«Mi«i©3R!± t> 

ftK /^->®«©S« , fefill, *iT*^T 

fi*ffi«S'>ft<, «»T5i*;MH>#^©«!g>&<!> 
ft < TSNJiSo & ft& „ 

[0 0 8 8] Sfc, '©i-SftlgiCiSl/yxl-n;? 



) #»¥5-3 3 8 1 8 7 

h yj > h Ay H t, ajniatt.ii" yi y h :/y 
> hAy K&«*»»S«Tj6aEr*^Ki. l^X h 
/?*->«HHf SSW-T. 7"J > H K5-f A-|hI 

[0 0 8 9] tfc, ±E:«*fc3SI;:, «Jnxs#B± 
J;, /t?->-i(iti;j;,TB»sn£i'>?yx'> h 
yg > h a y e.. swsftv-^x HAH >^ 

»3tiT/t^->?g«TSxei, JtiBA^->±C^ 

[0090] rnicititi -f>9i'iyi-;XM@ 
M"vf a«fl:3«sc:i«t^* > u^fejg^snfcv 

[0 0 9 1] Sfc, uffli5ftlilli5^h«^ 

->«*s*ns-r«s«iLT, sipiattss^ 

Ta^Kt. ^«Wbl^XhJiH>*£®jBLfci" 

>{r'Jxv b-f')>b^v Hi. maxmt-i>&>> 
xy S:/U>f-Ay J*£ffl*f©»£ftT;££-f 5fg 

t, «inx3t*t©aKiateiS3ti&*^ift*iBi. p 

5>X hA*->HffiH»££tn\ X , U>hA.yHH5l" 
/t-|5JiS * ftffr* -8:3 ffre D W1-«#3ESaa[«S i 

t« ±sa*tt7>i**ftr$*i:3fcfts. 
[0092] *c**Met):#»«fpR:afflr*c:iii 

.(Ay?^'»K) 0IE^*=*;H 9 9 1. 7. 8 
* H5 6~5 9fc7RanT^Si5K. CADKW-Bf 
HEI*. «H©*K*0*«i«S^|6]CX5'fXStL& 

[0093] -eur. -e©#stbT«Aa. a-wai© 

*ffiJS*fc»*f S«*tfc^^->iffXL&fe©S«(ii 
rs*©M»6tS5ft«p*^abS. 

[0 0 9 4] «««lft#aSffl^ftHK^iU 

•5. 

[0 0 9 5] H6}4±IBS#«BfP*ffi*KIH-r«HT 

ss„ *f§^2 0 1 <D*tzmum<mm2 0 2 &a 

n*. #g2 0 1 ©«PKBaiXft&1Eifi-5#B#2 0 

&mvft%nmi'-w-j* 205 s^wbft^e,-^ 

SO [0 0 9 6] *#MSflH»fi*9-&aS»««F^ 2 0 4 ' & 
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Vffy&mi (a) O2 0 4frSi. StflcBSfS^lSlic 

miHt Lftmm&t vxmmm&m h sns. 

■£■©* ©ft£W&Ji2 0 4A. 2 0 4B. 2 0 4C©Sr 
(b) , (c) , (d) 
[0 0 9 7] a#©»&t*gTJS#SfTfrn. 

ais sis d s-r r £ £ ± ■=» rwts tt-jif oa*s 
[0098] (p»i@^o tii^Tf.iroiaafle*©*^ 

ShSUKJt^ #S©*Wfc£^*ffi«I§£ffl*U 

Bftifcl-— ifftig*, H-Ajg*SB£&3?£ 
U CErjf. 8B©«5#B«<b*£<. 3Xh**!K, 

[0 0 9 9] ftfc, j£ffi^6«»S)B^*«»TfT< 
#£T!*5*SB8fc*t\fc5fc:ti^<»©'«-g\ )6B2 

0 6* %m-.m±.ttjximnmiz 2 0 7 © j: 5 a««« 

[0100] une ASS, /MBa*j«T? 

[0101] (*Jfi«a|©«S) *SBWI=»^Tt4, fl!* 
©Sfla»»ff^ffi©X«S«f*-rS&»K:, 

[1] . ig^*(Sjfc«^t*tifc®»©»fffl^«*s-r 
x^x^BBM^cg^rs^sfi^s^srr 
^t, ft#to©X5^x*isi&i*MMrt-sii6!£, x 

^fcg&*57>j>hm^«ia£, mm\zm-3 

MWI-SISiSrfflU, _kta£:Og&X9-i'X¥B*ic 
[0 1 0 23 C©St#«fe»^ftKJ:ntf. *8I. ffi 

sa*^©^ ■>! j, hA.. y mn^mm\z^x 

!5®LT4ftft*^fPf54:5t'-ract*>6, £-ga 

«)Mttt5tftti©fffli€ j ?'^±iat)i.fti}>fiTj**. * 

fc. g«fc$tf Tfi*BStfc/h;S < TgrtJ. 
[0 10 3] [2] . £&, [13 fc*WT, fi#*© 



«a©-r »>>i!i b^-uxYx<&#^-r§»^c»-r 
*7u>h«#£»ig£. ±ta©#c*^ur, 4* 
«f»fiE©fc*©«j«*it£fflas*T, ^nfiiaxR 

•ft^SEOfc «& 4 «MT5 IS £ £#X 5 -f X ¥ffl 
M&mztoZ. §6tC»^X5-<X¥B©»«»l8 

siasios-fc. 

10 [0 10 4] ^©^ffitcittif, «f£IS-h&Sa3a# 
[0 10 5] [3]. [1] |:*HT, 4#»© 

^«*»-rx5-fx¥Bi0ca^, £#«iriwp+ 

*K#MI«fl:**ft*#rt-«.I8i, ±i3lfi£#fii2 

t. 4x^-r7*B©ae»»wisutaw#MiMawis 

[0 1 0 63 ^©*Stci;n«. SftajE±&g£3£8 
©WJ*!lS^*5tC^PS-a--5 d £#T#5. 

[0107] [4] . mizut&KDjjftizmmgftMt 

■1>i7p^y HS*fi^»$-a-TX7<X¥W« 
©*af*«Jf1-«X8£. J:ta^l©*lR]£l4SiJ©*|Rl 

65te[itea*T9J©X5-fXspiH©«E«l*»l*-r*I8 

[0 10 8] rWiafcjctllfTJ^W'O^^xs/ h 

Sn*J;5te3aiS»ftb-*, J5-aaii¥K©sffc&< 

[0109] (St#«r»ffi3Efffi©SIM« 1 ) H 9 
4? 1 ltt**MKJ:5S*««fP*fe©J(»lSia6«©RW 
STab-S. 0 9ttlg0, HI OtififfWfflKHH. 0 

1 1 tt-r >£i>xs/ h/xjHB«w*a^Bnr**. 

[0 110] £C«T*fflHmimHftiH! 

*, Mwm^zftoxmmmzmM-rzmm&m-tz 

*», fg«©*J*4>«WaW*fT 5 fe© £ U-C-f 

Ktifot, «#fp&/x;ks&tt*'J7-fxtas-r5 

50 
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(9) #K¥5-3 3 8 1 8 7 

& 16 

to 1 1 1] s&, *»rot*tsT#iBa«si«afra * [o i n] ~©j;3&*U7-fx©i2Bt;^t>ttT, 

[0 112] H 9 C^1-XgBt;*^T. 1 1 OttiUfB «t^U > hflH»36»ISK 1 1 It® -5. 
Hf&fcra. l l itt7"J>h««Hiie.' l l 2tt [o l l 8] 0UKH1 lte*v»-c. xSit»^. 

MftMMNMKmxa. 1 1 3 tutwMwxa. • y en***!* & u * y 7 * xi 7 #&£&m\z tr 
1 1 imftznrc&mizmvx^z. y ?p r . uss^ifaictf^p, -?e*3*u try? 

[0 113] UffiHtt, 3i#ft©^tf-/5SCADvXT-A P r B9X^»fBe^CDiiJ^*^|Slt;-/^(c^b<, If 

TfTfrfta*^!*, CADv-X-ri^SSMiatbT yfP, »*^**|6j©iI*m^-tfy?C9nfgT&5i 

s*e>«®T§«-&.ictt^iHHT?ifffi»tt£s-rd;5 [0119] £cQ«t5arsa«#^©tU7^xfl*4«a 

"fSCtt, SX^fflW^SWgbfc^tUSRi^T, 
[0 114] H10CW (a) *U7-fX&BJ-3tiS-rS5'Hl/X*»«LTffl^*K 

b. Z.<Drt*->£l®j&i2-$it>1tX&#&3ift~rzZ. WlgiC^T. -f h^y K 1 1 6 

[0 115] tOft*«aiil/T115A, 115 S. 

B. 1 1 5 CCDgfHHS (b) , (c) , (d) [0 1 2 0] tti:3©KH£flMf SifJHffl«»£W 

T. -tbr. ^»fStt^»sar*i8tT*b&*iaj&* a? bt. *a^t±«»«7«fc*#H»«w*tPfflSttT* 

mmft&ttu 1 0 &it&a„ pTiiT&-5„ 

[0116] ««-rs-i">i'yxv-h'\yHsw«.«ia [0121] :©i?ic-^ox7-f zmommmT 

1 1W1 1 6<e#bT7F-r>fc5i', vjwvx>© -rst, stftgi 1 o^m^t. mcT.nzMkvm 

-f>*fxyh'\«y]«ii-r«. 117S7W 1 y'XJKD b, *©»»■££ fx 7. *bT. £KaS»ffl»J*)&»lK7 
-f >Jyiy f»Ay F 1 1 6©*'J7i'XMnT**3< fa 1 1 4#f#£,na. 

#a-y 7^ xiiiin^&niwrmtuRniniftttjRfHt [0122] mmutmmmt LrtxTmaz* a 

"*ifra.fc:5{;:T5. * fc©;«ffl»T|gT8><D. ' 

mmt : 2-50 (s*jt> 

#'J=f7-7'U'#U-7- (E. A, T^'JJWU^>« 

: 20-50 am) 

KfStt^y?- (PETA, TUPTAl) : 10~2 0 (fiMJt) 

asrow astsi, mm -. 0. 1-5 «»j±) 

ffl»*fc«*<SWSO#fe»ltt«fP*n*a#«)K:S3«S CSeSftStl, 1 0 7, 1 0 8(4±fBi£ffiJ:0iB^ 

n5fi!cf5bT^»-rnaA<, ^SWK&s&fc©-? ssicssgflwefca. 1 t-sj 

f*!ftH. Sfc, m»-r5ct3icy;Vtt©*«S#5» fflbfc*»iW©3i*»«f)H*S-ett, IEM1 0 6^6.« 

&\zmmmm&wmtz>i9t-sibh%« ft^x^-i-bT. *©ififfij:ta±tfirfi&±-ftisw 

[0 123] t;W>^x.^A^I:M« a!!;i:frt!*aBb/a:*t6Sfl5&afe^ii^Te^ 
bT«ffl-TSfiff)b«H, *'J7-rX© 40 kZ.6&, 1 0 7, 1 0 8©J:3!cT«i'3£{fr-S**S 

a#©7 p u>hffl'r>i7© < fc3tca^aecj;s« #&h©t, ioa^ssfFra 

.jftHft^v^&j&C^Effl^OBgSftrjaft^&vs. [0 12 6] *CT»*«9l©l(ff*i*C*HTtt. li 1 

[0124] (&#®nftjjfe<D'm&i2) wzmsm 2 < c > izmr^\zmmzm^itma^mm-^it& 

a-sTSfp-rs^ffifco^Tiawf a. &^*6M#&as6aj;5 c-ra„ 

[ 0 1 2 5 1 a 1 2 j a) (b) a«fp©»*i-ras [01273 013 ui&immmmjmmm 2 ©1 
0 9©-«S:7Kb, (a) ttiisa (b) i-4± ss, a 1 4ttxss*#;s<ji;i!Jii-rafc»©H-es 
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g, 1 1 1 «yu > i-fg^&xe, ii2\$mftmm 

ft*J»«*»l8, 1 1' 7 >Hflsj*X 
g, 1 1 8 »y U > h-ff^MXg, 1 1 9 B£*Hi* 
fltltxg, 1 1 3 t4SS#MM8WXS, 1 2 0 \tmm 

sxg, i i4tt«fpan&ji#»**i/W*. 

[0 1 2 8] Xgl 1 0, 111, 112, 113140 

9x-mworzxntmcm®T'$>z>, xgi 1 7»x? 

ffrrf*XgT?g-5. 
[0 12 9] 01 4(43^*1 0 9S;l)!5£Jf#3 2 1© 

2 (c) ©±5!C3i#:ffeH 0 9©SSf^*Jt»*«^t. 
Si -Si \ S 2 -Si " ©X^-fX^Bi-fcHE^tt 
fc/1*->0* (a) ~ (d) km*, (a) , (b) 

\t±w-m i o 9 siKtss^oA^-^Bi;, 

(c) , (d) B3£8r&3 2 1 ©fcs&©;-i5'->E-C& 

«. 

[0 13 0] 3£}##/1^->fi3£^S:^Sfr5ffl»iC 

o±tc:s#^3 2 lWswflBL.t*!, saw© 

iLPPtoi 0 9±te3affr3 2 izm, 35(c-e©±lcfi; 
#*l 0 9&ag-T5J:5/ft«^fcJfe-5„ 
[0 13 1] 1 1 8t4±iE3y#1&3 2 1 ©/^->B£ 

■7v>bmmzmm-zTMi;. rmi 1 itHST* 
5. ^ith9 »±3a»#3 2 1 «tra«»t 
•sxgTfcs. KnawE-fbawBaES^tirrsxa 1 1 2 

iS»*3 2 1 £*filtr5«**tXg 1 1 9 (4, HIS 
HBJilfTW ft, &X5-f^ 3 FH*fiT?WXS*s 

•£7f«.fc5fcf *. KftftlHtf 1 1 3©Ig£&71- 
5 fc&©X5K ^©^-^(RISKM*. 
[0 13 2] £*M?3 2 1 a®«-T5*ttHI8ESBjier 

1 2 0T8JWS#WS*T3af-t3 2 lS»£-T^^ffi 

*M»Jc±^Ty;l4^b%£#T£j#fr3 2 1 iU, 
j&i&Xg 1 2 0T?y;HftWC»K«J:*S«rtt3 2 1 SSI 

T-s J: 5 fc-r*. **;H*Wlt«** WB«ctt«ft« 

a^sfcj&ic. mRis»ic±^T®#7-s©s3W 

5Kllt»i»ft«Wr6Ci:fc«3:-3T. £#£3 2 1 tit 

[0 13 4] S&*W4Sfl*S 2 1 ft»*t**j»tt# 
i&HfrT, *fi»9fca^£fca7y*X©J;3>Es6©T 
* o T fe & H. t ©*£? i4M& Sfc ttzgSfc J: -3 T 339 
#■3 2 1 BRfe&SftS. 

[0 13 5] tfftttl 0 9RtXS:fif#3 2 ia©^X 
gcfcux. »fflTSR©«J3S*<JW:*ft»t::ilfflffl« 



(10) !|fgg¥5-3 3 8 1 8 7 

iS 

«>mtte«fc'3T®jssft*iff*t, 3£8#3 2 lasts 

«Ef»l 0 9fflf»#T?g&S#&l4. SSrfr/^-VHfts 

[0 13 6] *^Xgl 2 0C*tf53£fif©3 2 1 ©KS 
St4WaS©af3T*5. 
[0 13 7] i ©J: 5-KB 13. 0 1 4 ©Kff^ffil::* 

^Ti4, 2a*©aa-3&fgjS*J|BieiifTWic«waft 

S©T. &<>£5?xyh^yHB-flsfl;;*ftT2«© 
» &©*«&<,>. 

[0 13 8] HI 3, HI 4C*5^TSSBJUfc4#®# 
Efc&ft©tf"T, ffifflffliaj£ft:*l 0 9©%#ffiiC»lfr 
^SI4, *©ffi©»SCiXS©WiSi9t-¥>^*a:«© 

T, 015, HI 81= AO. ^©XgSiJJHJ-r^o 

[0 13 9] H15BXSH, H 1 6 1 0 9 , 

SHffcS 2 1 ' RO!«S!li3 2 6©M**Bi9|-f SHT? 
SO. Hi 7 (a) ~ (b) B*/'5?->H«SSUTV» 

[0 14 0] HI 6 (a) fc*WT. i£#:*t&l 0 9 St/ 
i» £8#3 2 1 " i4|nl-ffi^-e&-3Tfe, S/S-jfcm^tl 
TSoTfeSt* ««ft-r*fc».lcBW-©**MM! 

2 6BH#©«ffBt:}&oT»JittfcSf#$ftT»j«S 
ftW5. 

[0 14 1] tci5l:ai 6Tf|S^L&J;5(tSS!^ 

u ^Jt&3 2 1 ' tjMM&i o 9©ras?[gii-r*s 
fPffla*rs»-&3 2 1 ' s^snciiaoTtft 

[0142] 015 ©XgHlCSHT, 1 2 2 ttSfc* 

S. Ill', 12 4lt^J>f>i^E«li, 125 
B*SSW«WI8. 1 2 0 ' »3E^^^55xgTS^o 
[0 1 4 33 Xgl 1 0Tfls&*l«X5-f XEBECS 

— 3ttxgi 2 2-eft&ns«fc«r/t$'->HT. £© 

A*->«ft#f!l£3e^£«^T5'b©TfcS. 

-^»fii/^->aT, strife i o 9is:»i&3 2- 
i ' ©ig#©ra©gisM 3 2 6 mmrz. 

[0 14 4] H17K*HT. (a) ~ (e) }4_kiB£ 
40 ;^^->H©«flJ$«-rt>©T, 01 6©3£#*1 09t 
*f*bTV».5. Si -Si Sa -S> '©grBBH 
12 <c) CjRLfc©iBID»fIBffiB-e. S 3 -S> " 

©»ffi}40 1 6 csi-ffe»®fc©-efca. 

[0 14 5] 017 (a) BSi -Si '8fB(C*tt5 
««©/-? 3'- >HT4#»ii^»#©gB^&^&.. ffi 
#©rai:HiSS©A5aB»SSUTHS. |BI«(Z017 

(b) BSj -Sj ' ©fflfttJ/l^-VSTfeS. 

[0 14 6] jfcKHl 7 <c) BSi -Si '8rBt:» 
ftS«SB0A^->0T?fe?). 017 (d) BS. - 
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(e) tts 3 . s 3 ' mm<r>mmmn^->m^vx 

[0 14 7] 11.1'. 1 2 4 0>:t"J > Mg-*t£»Ig 
H, H9, HI 3©«i|8|i;T*5. -eLTl*fffl«t«*f 

[0 14 8] Wffl#JiLTaiSSlllCjS*Lfc7yi'X 

[0 14 9] *fc^«Sg»tiai 1 3 *© 
X5KXJfJM©fcf*©XglcM£., gt*B£©<fb£lt 
3£. &fc£J#ff3 2 1 ' *(j»£L.'Tfi#«l 0 9©fP 

[0150] a±»BWb&ft*ttu*nT. as-rs-r 

H*KT*C.!:ttffl3fcBJ**#3. MAtt. sMf©v 

;p=^r- & SSB»©»«©^F-S^T A 5 D. 

ffSraa&DlCA^Sdfe-r*. 
[0151] ny^i-y^z^-Joi-iytiViLv hA 

»*ff5*s, *©3t0A5SRS*t<5;ii:«fflgtT* 
5. 

[0 15 2] E©J;3fcA5!&»»^T, *0i5fflfl# 

[0 15 3] -f >^i?xyh^ry]<ifeat**jt*=XA 
©S»gfcfc£&tUT£©J:3fcA7©W*£|i§K& 

H*ftS#iiS*TX?'fX*B»©iRS*«ifr-5X 

ftsrrsxgt. ±fafi5etc*o*^T^MUfc*#T7' 
[0154] Hi8, a i 9 iaiffiSfft&ffiaieisTs 

fc*©HT. lW#t4XgB, ^#tt*S*|6j©ffl&t5* 
[0 15 5] HI 110, 111. 11 

2. ii3©&xst*. H9-cfjgiiu&*Si:^i;tr» 



) #M¥5-3 3 8 1 8 7 

a? 

[0 1 5.6] J tOlt#\Zj!&&jfatmxmi 2 7*sg 5 
T, -niCJ;oT7U>h«^©^XgROTgM 

[0 15 7] HI 9«*©ffl*«*jR-rfc©T?**. H 

[0 15 8] a - 1, a - 2 tt*TBffl»£«£SU 
a - li±£S*frlafttSffiR©sll leftist, * 
ft, a - 2i4i©ra©«©A5©7>*S*1-fe©fr 

[0 15 9] i©«g©g?^*MSilDSbTff< 

g©*&*fffi£Jfc*:l/rLi;5. 
[0 16 0] -tcir, &©BJ§SJfcEgTttb - 1 test 
^a©7j[6jtcMtSffln©|Bj^S9 0° 063? 

t«fc 5 fcfco THflCfcfcNittJI* 
[0 16 1] ICtoSMSc - 1 ICSt<fc3iC*fffl 
aofeSiSr-St. J&S3ns»Kc - 2iC*t*5l:i 

l. d - 2tstJ:9fcat). a^tta~d <Dmmm 

DjgtCtlCfc-oT. a»ta6tl&»*©KfiA5l4« 
jDt*Ct)J«/S:H. 

[0 16.2] £©<£3&l@lte£fT5&!&teB. 
1*1*1:. X7i , ^¥W®^67 ,, ;>f>S-ta*fi£t'5Wr 
©£8&fr££Afc<TI4ft£>ftK tfcfc^. c - l 

«»WXSl l 2l=;feHTIi, tjito-feaM* 

WtRflSi'T f-Ay H©*S*fS)Sffi^WICIl] 

[0 16 3] ft*. ErtBft©#«IK-3l>TI4, A5©tt 

A5^«*-**S3i*!5i3t*l/i*s. 7U >h*|-ft^&i$ 
©«*«»»& LT US 5* 5, Sffflrt7^^6» 
f!)**@fttS©*s&^„ 
[0 16 4] fiU, 'iffffiHtPWft^ttfilWIBfcKMl/ 

^6ns. 3; ft, 4*#f©*K5teiEVv>*fflS|jl.SWt 

i#T*«.c Sft. «*7jS*T14iiff5^prigTfc- = .fc» 

«©ic#t/&Sffmtgtt-57jffi-o^6n5o 

[0 16 5] Sfc. £&SB13flsfi#©#g©lS£©A7* 
[0 16 63 

mmo>%>m PA±mwhtc&*>\z. *%w\mmmz 
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*-><DW1Sn%£<D<1 >fPx.-y Y~?V>9\Z%%.T. 

T. ^*©«3lt. S^Xfi^^Sifc^i^B, 
»*±«3*H©&^fcS8^£fc&te. BHfffi2'/y 

[01] *^Bj©^M«nJS«-rxSB„ 
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